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technical journal article are illustrated below. 
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(USA)). Jul 1979. ‘Contract W-7405-ENG-36. 17p. Dep. NTIS, 


PC A02/MF AOl. 

The status of the hydrogen scattering cross section is 
reviewed with particular emphasis on standards applications. The 
END//B-V evaluation is described in detail and compared with 

| experimental data. 58 references. 
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48072 fe downhole flow of a/gas—particle 
mixture. Stokes, V.K’4(Foster-Miller Associates,Anc., Waltham, 
MA). J. Fluids Eng.; 100: No. 4, 410-413(Dec 1978): 
‘ Assuming that a yas—-particle mixture behaves like a 
homogeneous gas, in which the slip velocity of the particles is 
negligible, the various flow regimes in one-dimensional downhole 
flow, including the effects of gravity, compressiblity and wall 
friction, have been investigated. It is assumed that the flow is 
isothermal and that the wall shear can be accounted for by an 
| empirically determined friction factor. 
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REFER ALSO TO CITATION(S) 12099 


11872 (GFETC/IC—80/1) Low-rank coal publications 
contributed by Grand Forks Energy Technology Center, 
United States Department of Energy, 1939-1979. Boley, C.C. 
(comp.). (Department of Energy, Grand Forks, ND (USA). 
Grand Forks Energy Technology Center). 1980. 47p. NTIS, 
PC A03/MF AOl1. 

The Grand Forks Energy Technology Center (GFETC) is 
one of five Energy Technology Centers in the US Department of 
Energy (DOE). It has been designated as the lead center in DOE 
on utilization technology for low-rank coal (lignite, subbituminous 
coal, and peat). GFETC has cooperated closely with industry in 
defining problems and performing research on low-rank coal for 
more than 40 years. This booklet lists all technical publications that 
have been prepared by the research staff of GFETC, under its pres- 
ent or an earlier designation, from 1939 through 1979. The booklet 
also includes ali publications written by the staff of the former 
Denver Coal Research Laboratory (Bureau of Mines). Included in 
the listing are patents that have been granted to staff members on 
the basis of their research at the Center, as well as theses for ad- 
vanced degrees granted to graduate students by the University of 
North Dakota, Montana State University, and Montana College of 
Mineral Science and Technology on the basis of research sponsored 
by the Center. In accordance with the Center’s major area of past 
and continuing effort, this booklet includes primarily publications 
related to low-rank coals. These publications have been grouped 
into six major interest areas, where they are listed by author for 
convenience of the reader. In cases where a single publication is of 
significant interest in more than one major area, it is listed in each. 
Subject and author indexes are also included. Finally, to complete 
the record of the Center’s technical contributions, publications not 
related to low-rank coals are listed in an appendix; these publica- 
tions are not indexed. 


11873 (ORNL/TM—7682) Fossil Energy Program Prog- 
ress report for December 1980. McNeese, L.E. (Oak Ridge 
National Lab., TN (USA)). Feb 1981. Contract W-7405- 
ENG-26. 124p. NTIS, PC A06/MF AOl1. 

This report - the seventy-seventh of a series - is a compendi- 
um of monthly progress reports for the ORNL research and devel- 
opment programs that are in support of the increased utilization of 
coal and other fossil fuel alternatives as sources of clean energy. 
The projects reported this month include those for coal conversion 
development, chemical research and development, materials tech- 
nology, component development and process evaluation studies, 
technical support to major liquefaction projects, process aiialysis 
and engineering evaluations, fossil energy environmental analysis, 
flue gas desulfurization, plant control development, atmospheric 
fluidized bed coal combustor for cogeneration, TVA, FBC demon- 
stration plant program technical support, PFBC systems analysis, 
fossil fuel application assessments, performance assurance system 
support for fossil energy projects, international energy technology 
assessment, and general equilibrium models of liquid and gaseous 
fuel supplies. 


11874 (RAND/N—1332-DOE) Basic data on Soviet 
energy branches. Campbell, R.W. (RAND Corp., Santa 
Monica, CA (USA)). Dec 1979. Contract ACO1-79PE70078. 
88p. NTIS, PC A05/MF AOl1. 

Results are presented on data compiled from research on 
Soviet energy policy and energy research and development. Prima- 
ry energy production and trade and energy balances are given. In- 
formation on electric power includes: distribution and development 


of Soviet hydropower resources; electricity generating capacity and 
output; capacity of generating stations and output of electricity by 
subordination of stations; capacity of generating stations and output 
of electricity by technological type; heat production by power sta- 
tions; heat rates and fuel expenditures by electric power stations; 
fuel consumption by power stations by type of fuel; production and 
utilization of heat (all sources); station use and net generation of 
electricity; hours of use of average annual capacity; electricity bal- 
ance; electricity use by detailed sector (selected years); transmission 
and distribution lines 35 kV and over. Information on coal includes: 
reserves by broad region and type and by basin and reserve classifi- 
cation; output; output by method of mining and by Republic and 
method of mining; coking coal output by Republic; coal output by 
basin and field; treatment of coal; number of stripmines by size; and 
Open-pit mining by basic indicators, excavators, other equipment. 
Information on oil shale and peat includes oil shale reserves and 
output; fuel peat reserves; and production and utilization of peat for 
fuel. Information on employment and assets in energy branches is 
given. 
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REFER ALSO TO CITATION(S) 11909, 11915, 11916, 11917, 11918, 11922, 
11937, 11938, 11944 


11875 (BMI—2076) Thermophysical properties of coal 
liquids. Fifth quarterly technical status report, October 1-De- 
cember 31, 1980. Droege, J.W.; Stickford, G.H.; Venkates- 
war, R.; Chauhan, S.P. (Battelle Columbus Labs., OH 
(USA)). 18 Feb 1981. Contract AC22-79ET14941. 30p. 
NTIS, PC A03/MF AOI. 

Results are shown for constant-temperature viscosity deter- 
minations in the gel region of a coal-solvent slurry. The data are 
approximated by a Bingham plastic modcl. Both plastic viscosity 
and yield stress pass through peaks near 575 to 600 K. The proper- 
ties depend on time and temperature. Results are also shown for 
density determinations. The data appear to be valid up to about 600 
K. Some thermal conductivity results are shown. 


11876 Selective action of hematite in coal desulfurization. 
Garg, D.; Tarrer, A.R.; Guin, J.A.; Curtis, C.W.; Clinton, 
J.H. (Auburn Univ, Ala). Industrial and Engineering Chemis- 
try, Process Design and Development ; 19: No. 4, 572-580(Oct 
1980). 

The effects of hematite (Fe/sub 2/O/sub 3/) on dissolution, 
hydrogenation, and hydrodesulfurization reactions in the liquefac- 
tion of Western Kentucky No. 9/14 coal have been studied in a 
300-cm/sup 3/ autoclave. The ranges of process variables studied 
are reaction temperature, 385 to 420/degree/C; reaction time, 15 to 
120 min; hematite loading, 0 to 6% of maf coal feed; and hydrogen 
partial pressure, 7.0 to 20.8 MPa. The selectivity of hematite for de- 
sulfurization over hydrogenation is determined and is used as a 
measure of the relative performance attained at different levels of 
the process variables. The amount of hematite required for satisfac- 
tory removal of the organic sulfur from the Western Kentucky No. 
9/14 coal/solvent system is roughly equal to the stoichiometric 
amount. These results are verified by examination of the sulfur re- 
moval ability of hematite on a model sulfur compound. 17 refs. 


11877 (DOE/ER/10510—T2) Role of the hydrogen- 
donor solvent in coal hydroliquefaction. Progress report, Sep- 
tember 1, 1979-November 30, 1980. Beishline, R.R. (Weber 
State Coll., Ogden, UT (USA)). 25 Jul 1980. Contract 
AC02-79ER10510. 10p. NTIS, PC A02/MF AO1. 

The principal disproportionation products of 1,2-dihydron- 
aphthalene (1,2-DHN) are naphthalene (Nap) and tetralin (Tet). 
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Dimers of 1,2-DHN constitute 17% and 5% of the respective liquid 
phase (285 to 315°C) and gas phase (385 to 410°C) products. The 
Nap:Tet ratio is one in the presence of solvents, but is > 1 and < 
2 in their absence. Gas phase reaction kinetics indicate that 1,2- 
DHN disappears by simultaneous first and second order reactions. 
These results are consistent with a concerted second order disap- 
pearance of 1,2-DHN to produce equal amounts of Nap and Tet, 
accompanied by either carbonium ion or free radical side reactions 
that produce more Nap than Tet, together with 1,2-DHN dimers. 
Preliminary evaluation of the liquid phase kinetics suggest they 
follow a similar pattern. The structures of the dimers should reveal 
whether they were formed by a carbonium ion or free radical 
mechanism. Isolation of the dimers will be attempted by prepara- 
tive GC (PGC) followed by TLC to remove thermal decomposi- 
tion products formed during PGC. Exploratory results suggest that 
heating 1,2-DHN (300°C) in the presence of tetraphenylethane, 
which dissociates into diphenylmethyl radicals, may constitute a 
model for the free radical conversion of 1,2-DHN into Nap during 
coal hydroliquefaction. Further studies of this system will be con- 
ducted. 


11878 (DOE/ET/14940—4) Fundamentals of coal depo- 
lymerization: investigation of free radicals in coal depolymeri- 
zation under SRC-II preheater/reactor conditions. Quarterly 
report, July 1-September 30, 1980. Petrakis, L.; Grandy, 
D.W. (Gulf Research and Development Co., Pittsburgh, PA 

C01-79ET 14940. 88p. NTIS, 


ayes + 4 1980. Contract A 
C A0S/MF AOl. 

The overall objective of the project is to study the funda- 
mentals of coal depolymerization under direct liquefaction pre- 
heater/reactor conditions. A uniquely designed and fabricated high 
pressure/high temperature Electron Spin Resonance (ESR) appara- 
tus is used to monitor the formation and behavior of free radicals, 
which are generally assumed to be the key factor in coal liquefac- 
tion. The main conclusions that have been reached are as follows: 
the methodology indeed allows the observation of the free radical 
formation and behavior at conditions relating to direct liquefaction 
preheater/reactor conditions. Measurements can be made continual- 
ly three minutes after the heating of the coal slurry is started. Tem- 
peratures up to 500°C and pressures up to 1800 psi are accessible; 
the observed changes in the concentration of free radicals due to 
variations of process variables are a real effect. Concentrations can 
be determined to +- 40%, but process variable manipulation has 
produced a 12-fold increase; temperature is the single most signifi- 
cant process variable that affects free radical formation; the next 
most significant effect is due to the combination of solvent and resi- 
dence time. Some considerable different chemistry takes place espe- 
cially in the first half-hour of the reaction when the SRC-II distil- 
late is used as the solvent; this effect is particularly pronounced at 
460°C; and the conversions obtained in the in situ ESR experiments 
using SRC-II heavy distillate as the solvent are comparable to the 
shaken autoclave conversion. 


11879 (DOE/ET/14940—5) Fundamentals of coal depo- 
lymerization: an experimental and statistical correlative 
model of the effects of temperature and solvent on free radi- 
cals in coal. Quarterly report, October 1-December 31, 1980. 
Petrakis, L.; Grandy, D.W.; Jones, G.L. (Gulf Research and 
Development Co., Pittsburgh, PA (USA)). Jan 1981. Con- 
tract ACO1-79ET14940. 104p. NTIS, PC A06/MF AOl1. 

In this project we are attempting to develop information as 
to the nature and possible role of free radicals in the depolymeriza- 
tion of coal under hydroliquefaction conditions. It is generally as- 
sumed that free radical chemistry plays an important role in the liq- 
uefaction of coal. Central in our work has been the use of a special- 
ly designed high pressure/high temperature electron spin resonance 
cavity that allows us to quantitatively monitor free radicals in coal 
2 to 4 minutes after the heating cycle is initiated. The free radical 
concentration has been measured quantitatively and repetitively at 
these various sets of conditions. The heating time has been restrict- 
ed to three minutes, gas pressure to 1600 psi and the gas used is 
hydrogen. The main conclusions from this work include the follow- 
ing: in general, the coal free radicals are quenched in the naphtha- 
lene < SRC-II heavy distillate < tetralin. The observed free radi- 
cal concentration depends on the competing effects of free radical 
formation and free radical quenching, the latter being both tem- 
perature and solvent dependent. The free radical concentration of 
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the liquefaction slurry generally increases with increasing tempera- 
ture. The rate of quenching of free radicals by SRC-II heavy distil- 
late is closer to that of tetralin at lower temperatures and ap- 
proaches that of naphthalene at the higher temperature. From the 
results of the full correlative model, we find that temperature, sol- 
vent and residence time and their interactions account for about 
90% of the effects noted in the free radical concentration. The cor- 
relative model represents the experimental results within the repro- 
ducibility of the data. 


11880 (DOE/OR/03054—T4) Kentucky Department for 
Natural Resources and Environmental Protection permit ap- 
plication for air contaminant source: SRC-I demonstration 
plant, Newman, Kentucky. (International Coal Refining Co., 
Allentown, PA (USA)). 21 Nov 1980. Contract ACO05- 
78OR03054. 323p. NTIS, PC A14/MF AOI1. 

This document and its several appendices constitute an appli- 
cation for a Kentucky Permit to Construct an Air Contaminant 
Source as well as a Prevention of Significant Air Quality Deteriora- 
tion (PSD) Permit Application. The information needed to satisfy 
the application requirements for both permits has been integrated 
into a complete and logical description of the proposed source, its 
emissions, control systems, and its expected air quality impacts. The 
Department of Energy believes that it has made every reasonable 
effort to be responsive to both the letter and the spirit of the PSD 
regulations (40 CFR 52.21) and Kentucky Regulation No. 401 
KAR 50:035. In this regard, it is important to note that because of 
the preliminary status of some aspects of the process engineering 
and engineering design for the Demonstration Plant, it is not yet 
possible precisely to define some venting operations or their associ- 
ated control systems. Therefore, it is not possible precisely to quan- 
tify some atmospheric emissions or their likely impact on air qual- 
ity. In these instances, DOE and ICRC have used assumptions that 
produce impact estimates that are believed to be worst case and are 
not expected to be exceeded no matter what the outcome of future 
engineering decisions. As these decisions are made, emission quanti- 
ties and rates, control system characteristics and efficiencies, and 
vent stack parameters are more precisely defined; this Permit Ap- 
plication will be supplemented or modified as appropriate. But, all 
needed modifications are expected to represent either decreases or 
at worst no changes in the air quality impact of the SRC-I Demon- 
stration Plant. 


11881 (DOE/OR/03054—T4(App.A)) Kentucky Depart- 
ment for Natural Resources and Environmental Protection 
permit application for air contaminant source: SRC-I demon- 
stration plant, Newman, Kentucky. Appendix A. Kentucky 
permit application forms APC-110A, APC-110B, APC-110C. 
(International Coal Refining Co., Allentown, PA (USA)). 
21 Nov 1980. Contract AC05-78OR03054. 84p. NTIS, PC 
A05/MF AO1. 


11882 (DOE/OR/03054—T4(App.B)) Kentucky Depart- 
ment for Natural Resources and Environmental Protection 
permit application for air contaminant source: SRC-I Demon- 
struation Plant, Newman, Kentucky. Appendix B. Best availa- 
ble control technology (BACT) proposals. (International Coal 
Refining Co., Allentown, PA (USA)). 21 Nov 1980. Con- 
tract ACOS-78OR03054. 148p. NTIS, PC A07/MF AOI. 

The best available control technology (BACT) proposals for 
the following areas of the SRC-I demonstration plant are described: 
coal preparation and handling, SRC process and deashing, coke and 
liquid fuels (control of particles and hydrocarbon vapors), cryogen- 
ic systems and fuel gas purification (including sulfur recovery 
system and venting of gaseous wastes). (LTN) 


11883 (DOE/OR/03054—T4(App.D)) Kentucky Depart- 
ment for Natural Resources and Environmental Protection 
permit application for air contaminant source: SRC-I demon- 
stration plant, Newman, Kentucky. Appendix D. Impact as- 
sessment. (International Coal Refining Co., Allentown, PA 
(USA)). 21 Nov 1980. Contract AC05-78OR03054. 41 Ip. 
NTIS, PC A18/MF AOl1. 

In appendix D, the air quality condition for various pollut- 
ants in the areas surrounding the proposed demonstration plant site 
is given with respect to attainment or non-attainment of US EPA 
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regulations. The minimum pollutant emission rates for these regulat- 
ed and for several other pollutants are given. Then the estimated 
emission rates from the proposed plant are given for a dozen pollut- 
ants which exceed these limits and therefore require an ambient air 
quality analysis. This involves taking into account the estimated 
emission of these pollutants from the proposed plant and from other 
sources in the surrounding area. Finally, background data from the 
surrounding area including meteorological data and sampling of 
regulated pollutants are given. (LTN) 


11884 (DOE/OR/03054—T4(Suppl.)) Kentucky Depart- 
ment for Natural Resources and Environmental Protection 
permit application for air contaminant source: SRC-I demon- 
stration plant, Newman, Kentucky. Supplement I. (Interna- 
tional Coal Refining Co., Allentown, PA (USA)). 13 Feb 
1981. Contract AC05-78OR03054. 410p. NTIS, PC A18/ 
MF AOI. 

In response to a letter from KY/DNREP, January 19, 1981, 
ICRC and DOE have prepared the enclosed supplement to the 
Kentucky Department for Natural Resources and Environmental 
Protection Permit Application for Air Contaminant Source for the 
SRC-I Demonstration Plant. Each of the 38 comments contained in 
the letter has been addressed in accordance with the discussions 
held in Frankfort on January 28, 1981, among representatives of 
KY/DNREP, EPA Region IV, US DOE, and ICRC. The ques- 
tions raised involve requests for detailed information on the per- 
formance and reliability of proprietary equipment, back-up meth- 
ods, monitoring plans for various pollutants, composition of wastes 
to flares, emissions estimates from particular operations, origin of 
baseline information, mathematical models, storage tanks, dusts, etc. 
(LTN) 


11885 (DOE/PC/30027—4) Recycle slurry oil character- 
ization. Quarterly report No. 1, October 1-December 31, 
1980. Burke, F.P.; Winschel, R.A. (Conoco Coal Develop- 
ment Co., Library, PA (USA). Research Div.). Jan 1981. 
Contract AC22-80PC30027. 27p. NTIS, PC A03/MF AOl. 

This is the first quarterly report reporting the results of anal- 
yses of recycle slurry oils in direct liquefaction processing. In the 
current contract we expect that the majority of samples will come 
from the two-stage liquefaction bench scale unit operated by 
Lummus at New Brunswick, New Jersey. The Lummus unit con- 
sists of a short contact time coal liquefaction, followed by Lummus 
solvent deashing of the short residence time product. The deashed 
coal liquids are the upgraded in a Lummus-Cities Service LC-fining 
unit. The sampling points and sample frequency necessary for the 
desired analytical characterization of the Lummus two-stage lique- 
faction bench scale unit have been identified in discussions with the 
Lummus project personnel. Ten samples have been distilled, and 
the distillate fractions analyzed by proton NMR. 35 clean oil tank 
(COT) samples from H-Coal PDU Run 10 have also been analyzed 
by 'H-NMR. 


11886 (EPRI-AP—1674) Industrial oxygen plants: a 
technology overview for users of coal gasification-combined- 
cycle systems. Drnevich, R.F.; Ecelbarger, E.J.; Portzer, 
J.W. (Union Carbide Corp., Tonawanda, NY (USA). Linde 
Div.). Jan 1981. 87p. NTIS, PC A05/MF AO1. 

Some of the most promising coal gasification processes for 
gasification-combined cycle (GCC) power plants require an oxygen 
feed. When these oxygen-blown processes are used, the facilities 
that produce oxygen for the gasifiers will be an integral part of the 
GCC power plant. The oxygen production system will represent 
about 18% of the total GCC power plant installed cost and will be 
the largest internal power consumer. Consequently, the technical 
and economic factors associated with the design and operation of 
commercial oxygen plants will be important to the utility industry. 
This report presents an overview of the technology associated with 
commercial oxygen production with focus on the technical and 
economic aspects that may be important in GCC power plant appli- 
cations. The manual provides an excellent summary of the follow- 
ing topics: history of industrial oxygen production, oxygen plant 
process, oxygen plant equipment, process control, plant operation 
and reliability, economics of oxygen production, and environmen- 
tal, safety, and health considerations. A major concern of many 
electric utilities is the safety of oxygen plants. The manual contains 
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a detailed discussion of how identification and control of hydrocar- 
bon vapors in air feed has resulted in modern industrial oxygen 
plants that are characterized by hazard-free operation. Another 
concern of electric utilities regarding any equipment is its reliabil- 
ity. The manual states that the bulk of the plants making up the 
70,000-tons-per-day capacity in the United States is operating at 
availabilities of over 98%. 


11887 (FE—2034-21) Catalytic hydrogenation of coal-de- 
rived liquids. Interim report, September-November 1980. 
Berg, L.; McCandless, F.P. (Montana State Univ., Bozeman 
(USA)). 1980. Contract AC01-76ET10495. 64p. NTIS, PC 
A04/MF AOl1. 

The work on the development of catalysts capable of con- 
verting solvent refined coal (SRC-II), into a feedstock suitable for a 
conventional petroleum refinery was continued. This requires a 
process which reduces the nitrogen content from the 1.17% in 
SRC-II to at least as low as 0.3%. During the quarter a statistical 
analysis of sixteen combinations of CoO, MoOs, NiO and WOs; 
catalysts was completed. The amount of carbon laydown during 
the hydrotreating-hydrocracking cycle was determined as well as 
the nitrogen included in that carbon. A commercial cobalt molyb- 
date was evaluated under the hydrotreating-hydrocracking condi- 
tions. Several catalyst base materials were obtained to determined 
the effect of the properties of the base on this process. An electron 
photomicrograph was prepared on one of our successful catalysts. 


11888 (FE—2893-59) EDS coal liquefaction process de- 
velopment. Phase V. EDS Commercial Plant. Interim report. 
Exxon Research and Engineering Co., Florham Park, NJ 
SA)). Jan 1981. Contract ABO1-77ET10069. 32p. NTIS, 
PC A03/MF AO1. 
This report covers the Onsite Design Basis for the Wyoming 
Coal Case of the EDS Commercial Plant Study Design Update. 
The Wyoming Coal Case will utilize partial oxidation of about one 
half of the vacuum pipestill bottoms for hydrogen generation and 
FLEXICOKING of the remaining bottoms to make low Btu gas 
(LBG) for use as plant fuel. This configuration is essentially the 
same as used in the Illinois Coal Market Flexibility Sensitivity Case. 
The methane/ethane product will be sold as high Btu gas (HBG). 
HBG will also serve as backup fuel for the onsite area. The Wyo- 
ming Coal Case is being developed as a sensitivity to locating a 
commercial EDS plant in a northeast Wyoming location. The 
report is to serve two purposes. First to present the design bases for 
the study, (i.e., feed rate, product yields, configuration, etc). 
Second, to summarize and reference the laboratory and engineering 
studies carried out in setting the design bases. These studies cover 
the development of the liquefaction operating conditions and the 
configuration of process units within the EDS plant. 


11889 (FE—10254-86) Test and evaluate the TRI-GAS 
low-Btu coal gasification process. Interim report, October 
1979-September 1980. (Bituminous Coal Research, Inc., 
Monroeville, PA (USA)). Dec 1980. Contract AC21- 
78ET10254. 32p. NTIS, PC A03/MF AOl. 

This Interim Report describes work done to develop the 
BCR TRI-GAS fluidized-bed gasification process during the period 
October 1, 1979 through September 30, 1980. A total of 11 PEDU 
tests were conducted seven with Rosebud seam coal (a noncaking 
coal) and four with Illinois No. 6 seam coal (a mildly caking coal). 
With one exception, the system was operated with the char and gas 
flows integrated in the process design mode. Smooth transfer of 
char and gas between reactors was accomplished. During the third 
test, all three reactor heaters failed. These were of the ribbon type 
and had been in service for about one year. The damage was such 
that the heaters had to be completely rebuilt. Because there was in- 
sufficient heater ribbon (Chrome! A) to rebuild all of the heaters, 
only the heater for Stage 1 was repaired. New heaters of a different 
design were installed in Stages 2 and 3 using Globar-type silicon 
carbide heating elements. The new design has the advantage of 
being simpler to install because of the reduced number of elements. 
New silicon carbide liners were cast for all three reactor vessels. 
Small-scale laboratory experiments and analytical studies were con- 
ducted to support the PEDU experimental program. Extensive cold 
model testing of new probes was conducted. Mathematical models 
of the TRI-GAS process were developed to help predict PEDU 
performance. 
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11890 (ORAU—175) Construction labor assessment for 
solvent-refined-coal project II at phase zero. Gaston, R.J.; 
Weseman, M.; de Mik, G.H. (Oak Ridge Associated Univer- 
sities, Inc., TN (USA). Manpower Education, Research and 
Training Div.). Jan 1981. Contract AC05-760R00033. 96p. 
NTIS, PC A05/MF AOl1. 

The site of the US Department of Energy's second solvent- 
refined-coal demonstration project (SRC II) is approximately 7 
miles north of Morgantown, West Virginia, and about 60 miles 
south of Pittsburgh, Pennsylvania. The facility, designed to convert 
bituminous coal into higher-grade boiler fuel and other products, is 
estimated in the Phase Zero study to cost more than $750 million 
and to involve more than 3000 construction workers. The duration 
of construction is anticipated to be about 29 months, exclusive of 
site preparation. The plant is designed to incorporate unusually 
large and complex pressure vessels approaching, if not exceeding, 
the largest ever constructed. In sum, the SRC-II project represents 
a major construction effort by almost any standard. This construc- 
tion labor market assessment report is directed toward establishing 
and analyzing data on construction labor requirements, labor avail- 
ability, and craft training facilities for the geographical area sur- 
rounding the SRC-II site. It is divided into two chapters: the first is 
an assessment of supply and demand; the second is an assessment of 
education and training resources. This report analyzes potential 
skilled labor shortages and possible solutions for these shortages, 
but does not deal with the socioeconomic implications of reducing 
shortages by training, by workers moving permanently to the job 
site, or by workers temporarily living near the site and periodically 
returning home. 


11891 Second-law efficiency analysis of a coal gasifica- 
tion process. Rodriguez, L.S.J.; Gaggioli, R.A. (Marquette 
Univ, Milwaukee, Wis). Canadian Journal of Chemical Engi- 
neering ; 58: No. 3, 376-381(Jun 1980). 

The present paper summarizes a comprehensive Second-Law 
analysis of the SYNTHANE process of coal gasification, based on 
the available-energy concept as applied to design conditions and 
data. The analysis yields an overall process efficiency of 46%. For 
every 100 MJ of useful energy supplied with coal, 51 MJ are con- 
sumed during the various unit operations while effluents carry 3 
MJ. The Second-Law analysis unveils the inefficiencies present in 
the process and their sources, thus pinpointing the opportunities for 
improvement in the SYNTHANE process. 


11892 (SAND—80-2151) Catalytic effects in coal gasifi- 
cation. Quarterly report, April-June 1980. Padrick, T.D. 
(Sandia National Labs., Albuquerque, NM (USA)). Nov 
1980. Contract AC04-76DP00789. 18p. NTIS, PC A02/MF 
AOl. 

This quarterly report, for the period April through June 
1980, summarizes the activities of Sandia National Laboratories’ 
program on mineral matter effects in coal gasification. The objec- 
tive is to determine the effects of mineral matter on the devclatili- 
zation of coal and on the subsequent char gasification. We have se- 
lected a basis set of Eastern bituminous coals whose mineral matter 
content, as determined by x-ray analysis of low-temperature ash, 
ranged from less than 5% to more than 20%. Chemical and physi- 
cal characterization revealed that these coals had similar rank and 
petrographic content. Baseline thermal gravimetric experiments, in 
which the coals were heated from ambient to 1000°C at 5°C/min 
under nitrogen or hydrogen, have been completed. Work has been 
initiated to measure the composition of the gas evolved during both 
the devolatilization regime and the subsequent period of slower 
char gasification. 


11893 (SAND—80-2793) Coal liquefaction process re- 
search. Quarterly report, April-June 1980. Bickel, T.C.; 
Stohl, F.V.; Thomas, M.G. (Sandia National Labs., Albu- 
querque, NM (USA)). Jan 1981. Contract AC04- 
76DP00789. 44p. NTIS, PC A03/MF AO1. 

This quarterly report summarizes the activities of Sandia's 
continuing program in coal liquefaction process research. The over- 
all objectives are to: (1) provide a fundamental understanding of the 
chemistry of coal liquefaction; (2) determine the role of catalysts in 
coal liquefaction; and (3) determine the mechanism(s) of catalyst 
deactivation. The program is composed of three major projects: 
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Short-Contact-Time Coal Liquefaction; Mineral Effects; and Cata- 
lyst Studies. These projects are interdependent and overlap signifi- 
cantly. In short-contact-time coal liquefaction the objectives are to 
understand the chemical reactions and heat and mass transfer phe- 
nomena that occur during the dissolution of coal, and the subse- 
quent formation of the liquid products. In mineral effects, the ob- 
jectives are to understand the catalytic effects of naturally occur- 
ring minerals, and to prepare, characterize, test and evaluate dispos- 
able catalysts for coal liquefaction. Emphasis will be placed on 
pyrite (FeS2) and several other iron sulfides. In catalyst studies, the 
objectives are to determine the mechanisms - both chemical and 
physical - for coal liquefaction catalyst deactivation, and to develop 
a model for catalyst selectivity and deactivation. 


11894 (TVA/OCD/COM—81/1) Construction labor as- 
sessment for coal gasification plant Murphy Hill, Alabama. 
(Tennessee Valley Authority, Knoxville (USA). Regional 
Analysis Staff). Nov 1980. 72p. NTIS, PC A04/MF AO1. 

TVA’s planned construction of a coal gasification plant, ca- 
pable of processing about 20,000 tons of coal per day into a clean- 
burning fuel, will be a large and complex construction project by 
any relevant measure. The plant site examined here is in northern 
Alabama near Murphy Hill. The project is estimated to require 
nearly 7000 workers at peak employment in 1985. It is projected 
that construction will start in early 1981 and be completed in 1988. 
Nearly 66 percent of all construction craft worker requirements are 
expected to occur during a 36-month period from 1984 to 1986, and 
about 25 percent are projected to occur during the 1985 calendar 
year alone. This construction labor market assessment report is di- 
rected toward establishing and analyzing data on construction labor 
requirements, and labor availability for the 75-mile geographical 
zone surrounding Murphy Hill, Alabama. The purpose of this 
report is to examine potential skilled labor shortages and some al- 
ternatives for alleviating those shortages, but not to address the 
array of socioeconomic implications of reducing shortages by train- 
ing, by attracting workers who move permanently to the job site, 
or by attracting workers who live temporarily near the site and 
return home periodically. Parameters and assessments of the 
Murphy Hill construction labor market have been developed for: 
the 75-mile geographical zone surrounding the site; the major 
skilled construction trades involved; the time phase of construction 
labor demand; and projected craft-specific labor shortfalls. These 
objectives have been developed within the engineering bounds of 
the TVA’s labor planning memo. 


11895 (DOE/ET/10104—T4(Vol.2)(Pt.3)) Solvent refined 
coal (SRC) process. Annual technical progress report, Janu- 
ary 1979-December 1979. (Pittsburg and Midway Coal 
Mining Co., Englewood, CO (USA)). Nov 1980. Contract 
ACO05-76ET10104. 198p. NTIS, PC A09/MF AO1. 

Part 3 consists of appendices 5, 6 & 7, which have been en- 
tered individually into EDB and ERA. They deal with regression 
analysis of pilot plant SRC-II yields to develop thermal response 
models of the process and the possibility of predicting yields from 
coal properties. The possibility of a runaway exothermal reaction 
under some operating conditions on the demonstration plant scale is 
also considered. (LTN) 


11896 (DOE/ET/10104—T4(Vol.2)(Pt.3), pp Paper 1, 
1-68) Modeling and simulation of the thermal behavior of 
SRC-II reactors. Parulekar, S.J.; Shah, Y.T. (Gulf Science 
and Technology Co., Pittsburgh, PA). Nov 1980. 

In Solvent refined coal (SRC) process. Annual technical 
progress report, January 1979-December 1979. 

This report represents the results of a portion of the work 
done under Project 238-8500 and sponsored by Gulf Mineral Re- 
sources Company. The objective of this particular task has been to 
develop a kinetic and hydrodynamic mathematical model for the 
adiabatic SRC-II reactor. The model and simulation results apply to 
pilot and large scale reactors. The thermal behavior of SRC-II re- 
actors is the main response studied. The model has been developed 
for two kinds of operations: (1) Normal adiabatic reactor with no 
intrareactor quench, and (2) adiabatic reactor with the addition of 
an intrareactor quench. Computer simulation capability for SRC-II 
reactors based on this model will provide important impacts upon: 
(1) the scale-up to commercial-size reactors, and (2) the effect of 
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various quench variables, such as the amount of quench, the quench 
temperature and the quench location on the performance of a com- 
mercial reactor, (3) the evaluation of reactor performance, (4) opti- 
mization of the operating conditions for the entire reactor system, 
and (5) the information on minimum amount of quench needed 
under certain operating conditions for satisfactory operation. The 
most important teachings from the simulations with this model are 
summarized in two parts: (1) the adiabatic case, and (2) the same 
type of reactor with one quench point. An important point, which 
covers both types of reactor simulations, is that the models and 
their behavior have been shown to be in reasonable agreement with 
three different pilot plant runs. This provides some credence to our 
modeling concepts, and our estimates of the heat of reaction, the 
kinetics parameters, the thermal dispersion coefficient (Peclet 
number) and the three-phase holdups. 


11897 (DOE/ET/10104—T4(Vol.2)(Pt.3), pp Paper 2, 
7) Analysis of the thermal stability of the adiabatic SRC ligq- 
uefaction reactor to step changes in several key process varia- 
bles. Jones, G.L.; Carr, N.L. Nov 1980. 

In Solvent refined coal (SRC) process. Annual technical 
progress report, january 1979-December 1979. 

Whiie there is currently no direct evidence from experiments 
or the pilot plants that the SRC-II reactor will undergo thermal in- 
stability or temperature runaway for a range of operating condi- 
tions, there is evidence from other reacting systems with exother- 
mic reactions as well as theoretical evidence that changes in certain 
reactor variables will bring about temperature runaway or lead to a 
transition from a lower to a higher steady state temperature. A 
theoretical analysis using a thermal model of the SRC reactor 
shows that for certain combinations of reactor variables multiple 
steady state temperatures exist. Singh’s analysis also shows that 
under most conditions the steady states are far apart and, therefore, 
the transition to a new higher steady state temperature would 
appear as a temperature runaway. It was also of interest to deter- 
mine the stability of the normal steady state to perturbations or step 
changes in specific variables. This report summarizes the time-tem- 
perature and hydrogen concentration profiles of the reactor pre- 
dicted by the transient thermal model described previously when 
one of three input variables (slurry velocity, inlet coal concentra- 
tion or inlet slurry temperature) undergoes a step change to a new 
level after achieving the normal or basis steady state conditions. 
The results for the Demo Plant scale show that large step changes 
in inlet slurry temperature or inlet coal concentration bring about 
higher steady state temperatures which could not normally be toler- 
ated in the plant but do not lead to temperature runaway. A suffi- 
cient reduction of slurry velocity from a basis value of 1.2 cm/sec 
does lead to temperature runaway. 


11898 Effect of calcined dolomite on the fluidized bed 
pyrolysis of coal. Yeboah, Y.D.; Longwell, J.P.; Howard, 
J.B.; Peters, W.A. (MIT, Cambridge, Mass). Industrial and 
Engineering Chemistry, Process Design and Development ; 19: 
No. 4, 646-653(Oct 1980). 

Atmospheric pressure pyrolysis of Illinois No. 6 bituminous 
coal and an approximately 50:50 w/w mixture of Texas lignite/TIli- 
nois No. 6 coal has been performed at 425-875/degree/C in a fluid- 
ized bed in the presence and absence of different calcined dolomitic 
stones. Product yields, elemental compositions of char and tar, mo- 
lecular composition of the gas, fractional distributions of original 
coal heating value and sulfur in the products, and extents of vapor 
phase desulfurization and decarbonation by the dolomitic stones 
were determined. Effects of the dolomite included essentially total 
removal of H/sub 2/S and all other vapor phase sulfur, significant 
CO/sub 2/ reduction at lower temperatures, increased gas yields, 
and decreased tar yields with some oxygen removal and modest in- 
creases in H/C ratio in the latter. 24 refs. 


11899 Steam and oxygen demands for fluidized bed coal 
gasification. McMichael, W.J.; Strakey, J.P.; Haynes, W.P. 
(US DOE, Pittsburgh, Pa). Energy and the Environment 
(New York) ; 130-138(May 1979). (CONF-790571—). 

From 6. national conference on energy and the environment; 
PA, USA (21 May 1979). 

SYNTHANE pilot plant data showing the effect of operat- 
ing conditions on oxygen demand are presented. This is followed 
by a simple model which shows that, if the concentration of oxygen 
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in the steam-oxygen blast is below 8% (volume), then the probabil- 
ity of forming clinkers is reduced. This percentage thus establishes 
steam requirements. Next a simple mathematical model of the 
SYNTHANE gasifier which can be used to predict oxygen and 
steam demands is described. Finally, the effect of conditions influ- 
encing oxygen and steam consumption on the economics of the 
SYNTHANE process is discussed. 


11900 Underground coal gasification--Pricetown. Agar- 
wal, A.K.; Seabaugh, P.W.; Zielinski, R.E.; Martin, J.W.; 
Liberatore, A.J.; Strickland, L.D. (Monsanto Res Corp, 
Miamisburg, Ohio). Energy and the Environment (New York) 
; 221-231(May 1979). (CONF-790571—). 

From 6. national conference on energy and the environment; 
Pittsburgh, PA, USA (21 May 1979). 

nderground coal gasification offers a unique means of re- 

covering energy from coal in an environmentally acceptable 
manner without the necessity of mining. In spite of its promise and 
numerous pilot plant scale tests, no commercial installation has 
worked anywhere in the world outside the Soviet Union. A field 
test in bituminous coal is currently in progress at the Morgantown 
Energy Technology Center Underground Coal Gasification test site 
near Pricetown, West Virginia, with the primary objective of test- 
ing the viability of Linked Vertical Well technology to recover the 
275 m deep, 2 m thick, swelling bituminous coal resources. The 
field process design, instrumentation analytical system, data acquisi- 
tion, and control system, along with field strategy and the current 
status of operation are discussed. 2 refs. 


11901 Coal conversion technology: problems and solu- 
tions. Pelofsky, A.H. (ed.). Washington, DC; American 
Chemical Society (1979). 266p. (CONF-790211—). 

From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 

The American Chemical Society's Division of Industrial and 
Engineering Chemistry sponsored a symposium on Coal Conver- 
sion Technology: problems and solutions at the I and EC Winter 
symposium held at Colorado Springs, Colorado, Feb. 12-13, 1979. 
Twelve papers have been entered individually into EDB and ERA 
and two also into EAPA (on US energy policy); one had been en- 
tered previously from other sources. The papers on coal liquefac- 
tion deal with the status of the COGAS process, hydrocarboniza- 
tion, the SRC-II process, the Exxon liquefaction process and the H- 
coal process. Papers on coal gasification deal mainly with problems 
of commercialization and financing. (LTN) 


11902 Production of distillate fuels by SRC-II. Jackson, 
D.M.; Schmid, B.K. (Gulf Mineral Resources Co., Denver, 
CO). pp 55-69 of Coal conversion technology: problems and 
solutions. Pelofsky, A.H. (ed.). Washington, DC; American 
Chemical Society (1979). 

From The conference, coal dilemma II; Colorado Springs, 


CO, USA (12 Feb 1979). 
Large-scale demonstration of the SRC-II process is currently 


being pursued as the next step in establishing the capability for the 
conversion of our high-sulfur coal reserves into a spectrum of hy- 
drocarbon products to displace imported petroleum. Under contract 
to the Department of Energy, Gulf is completing a preliminary 
analysis of the design, environmental effects, market opportunities, 
related economics and site requirements of the demonstration plant 
and subsequent commercial plants. The demonstration program will 
involve engineering development and testing of the large-scale 
equipment necessary for coal liquefaction. Large-scale testing in a 
utility boiler of SRC-II coal distillates from the Ft. Lewis pilot 
plant indicates complete acceptability in combustion performance 
and emissions. Testing and development for other applications of 
SRC-II produced coal liquids is planned, including combustion tur 
bines and medium speed diesels. 


11903 Exxon donor solvent, coal liquefaction process de- 
velopment. Epperly, W.R.; Taunton, J.W. (Exxon Research 
and Engineering Co., Florham Park, NJ). pp 71-89 of Coal 
conversion technology: problems and solutions. Pelofsky, 
A.H. (ed.). Washington, DC; American Chemical Society 
(1979). 

From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 
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This paper describes the status of the development of the 
Exxon Donor Solvent (or EDS) coal! liquefaction process. It in- 
cludes an overview of the jointly funded project and a brief de- 
scription of the EDS process. It also includes a discussion of the 
project status, including a description of coal feed flexibility, hydro- 
gen and fuel gas production alternatives and progress in the con- 
struction of the 250 T/D pilot plant. Other communications have 
covered the R and D program, the outlook for commercialization, 
and the organization of the EDS Project. The goal of the EDS 
coal liquefaction project is to develop the process to a state of com- 
mercial readiness. This means that the technology should be availa- 
ble at the end of the project to design and build a full-scale, pioneer 
commercial plant with a reasonable and acceptable level of risk. In 
the EDS process development, bench scale research, operation of 
small pilot units, and engineering design and technology studies are 
being integrated with operation of a 250 T/D pilot plant and a 70 
T/D FLEXICOKING prototype unit. The process sequence is de- 
signed to maximize liquid products. Several processing schemes 
have been identified for increasing liquid yield. Ideas for achieving 
a higher thermal efficiency are being incorporated in the engineer- 
ing program and will be evaluated as additional insight is achieved 
through additional study designs. In conclusion, increased under- 
standing of the requirements for successful development of coal liq- 
uefaction for a wide variety of coals has been achieved. Operations 
of the large liquefaction and FLEXICOKING pilot plants, sched- 
uled to begin in 1980 and 1981, should provide the data base 
needed for scale up to commercial size. 


11904 H-coal process. Hoertz, C.D.; Swan, J.C. (Ash- 
land Synthetic Fuels, Inc., KY). pp 91-101 of Coal conver- 
sion technology: problems and solutions. Pelofsky, A.H. 
(ed.). Washington, DC; American Chemical Society (1979). 

From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 

The H-Coal process is a development of Hydrocarben Re- 
search Inc. It converts coal by catalytic hydrogenation to substi- 
tutes for petroleum ranging from a low sulfur oil to an all distillate 
synthetic crude, the latter representing a potential source of raw 
material for the petrochemical industry. The process is a related ap- 
plication to HRI’s H-Oil process which is used commercially for 
the desulfurization of residual oils from crude oil refining. The H- 
Coal process has been thoroughly tested on bench scale and proc- 
ess development units. This work was initiated over 14 years ago 
and has continued until now through funding arrangements with 
government and industry. As a result, there is a data base of more 
than 60,000 hours at the bench scale level and 10,000 hours on a 3 
TPD Process Development Unit. There is now a large scale pilot 
plant under construction that is designed to process 200 to 600 
TPD of coal. This will be the last step necessary to establish tech- 
nical and economic feasibility for H-Coal and provide design data 
for a commercial plant. The liquids output of the H-Coal process 
represents a combination of transportation and utility fuels as sum- 
marized in Table III. All of the naphtha is to be reformed on site to 
produce a very high aromatic stock. With an exceptional octane 
blending value, this stream will find ready application as a gasoline 
component, but perhaps more important, it is also a source of sub- 
stantial quantities of petrochemical raw materials as noted in Table 
IV. The potential yield of BTX and phenolics along with the low 
boiling paraffins should make such a plant an important factor in 
the future supply picture for these materials. 


11905 Role of DOE's Energy Technology Centers. Brill, 
J.R. (Pittsburgh Energy Tecnology Center, PA). pp 103-109 
of Coal conversion technology: problems and solutions. Pe- 
lofsky, A.H. (ed.). Washington, DC; American Chemical 
Society (1979). 

From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 

The author mentions the source and development of US 
DOE's Energy Technology Centers and describes briefly the Pitts- 
burgh centers’ programs in coal liquefaction, coal gasification, coal 
combustion, coal-fuel oil mixtures and MHD generators. (LTN) 
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11906 Major technical issues facing synthetic pipeline 
gas. Swabb, L.E.; Siegel, H.M. (Exxon Research and Engi- 
neering Co., Florham Park, NJ). pp 171-182 of Coal conver- 
sion technology: problems and solutions. Pelofsky, A.H. 
(ed.). Washington, DC; American Chemical Society (1979). 

From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 

Commercially demonstrated gasification technology is avail- 
able today to produce intermediate Btu gas from coal. I am refer- 
ring to the Lurgi, Koppers-Totzek, and Winkler processes. Each of 
these processes has the potential to also produce SNG by the addi- 
tion of shift and methanation steps downstream of the gasification 
system. As of 1977, Lurgi and Koppers-Totzek each had about 15 
plants, and Winkler had 3 plants, operating in other countries to 
produce low and intermediate Btu gases. Over the past seven years, 
a number of groups in the US have announced plans for Lurgi coal 
gasification commercial projects to produce SNG. However, none 
of these projects has reached the construction stage. The main rea- 
sons for the delays have included problems with government ap- 
provals and regulations, difficulties with environmental clearances, 
the cost and pricing of the gas, and financing arrangements. The 
potential for cost reduction in some of these coal gasification proc- 
esses has been evaluated. For thermal processes studied the most in 
recent years: First commercial plants, abut 10% reduction; subse- 
quent commercial plants, an additional 10 to 15% reduction for 
some processes. If these improvements do occur they should not 
greatly affect the economics of plants built earlier using existing 
technology. For catalytic gasification the potential for cost reduc- 
tion is greater. DOE is funding research on newer gasification 
processes, sometimes called third generation processes. One of these 
is Exxon’s Catalytic Coal Gasification, or CCG, process. In CCG, 
we use a potassium catalyst in a fluid bed gasifier. The other two 
processes, by Rockwell/Cities Service and Bell Aerospace, are 
based on Rocket Technology. 


11907 Energy commercialization prospects. Passman, 
R.A. (Dept. of Energy, Washington, DC). pp 197-206 of 
Coal conversion technology: problems and solutions. Pe- 
lofsky, A.H. (ed.). Washington, DC; American Chemical 
Society (1979). 

From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 

The Department of Energy has analyzed approximately one 
hundred technologies to determine which were ready for immedi- 
ate commercial consideration. Commercialization task forces were 
formed for each technology of interest and briefings of their find- 
ings were made to the Commercialization Committee, where princi- 
pal issues were explored in detail. The committee then directed the 
future task force efforts towards areas of their explicit interest. The 
preliminary conceptual phase was followed by an evaluation phase 
covering the market, the competition, the technical state of readi- 
ness, the important economics of capital and operating cost, envi- 
ronmental issues and institutional problems. A third phase concen- 
trated on defining the barriers to commercialization and the federal 
actions that could potentially overcome the barriers. The Commer- 
cialization Committee selected abut 15 processes to be commercial- 
ized, and assigned a resource manager to head each one. Operating 
much like product managers in industry, they are the focus of de- 
partmental efforts to commercialize, to overcome the barriers, and 
to institute appropriate federal actions. The resource manager's ob- 
jective is to establish a commercial capability, an experience base 
that provides capital costs and operating costs, maintenance, train- 
ing, overall system performance ranging from transporting coal to 
waste disposal, and environmental suitability. The establishing of 
the experience base of operating commercial plants is to be per- 
formed and managed by the commercial community with as little 
government participation as possible. To be credible as being com- 
mercial, it should have minimum or no government participation. 
The major benefit to be gained by the federal government is the 
use of the resulting data. 


11908 Barriers to commercialization. Hill, R.F. (Engi- 
neering Societies Commission on Energy, Washington, DC). 
pp 207-217 of Coal conversion technology: problems and 
solutions. Pelofsky, A.H. (ed.). Washington, DC; American 
Chemical Society (1979). 
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From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 

The fundamantal barrier to the commercialization of high 
Btu gasification is the lack of firm government decisions to, in some 
manner, pay the domestic cost that is going to be necessary to 
reduce our dependence on foreign oil. The lack of these firm gov- 
ernment decisions is due to confusion as to the specific barriers that 
must be overcome before facilities will be built and production 
started. These barriers to commercialization can be conveniently 
discussed in five categories: product cost, market insecurity, unpro- 
ven technology, environmental uncertainties, and regulatory deci- 
sions. 


0106 Properties 


REFER ALSO TO CITATION(S) 11878, 11879, 11888, 11892, 11902, 12613 


0108 Waste Management 


REFER ALSO TO CITATION(S) 11920, 12770 


11909 (DOE/ET/00234—32) Study of the treatability of 
wastewater from a coal gasification plant. Supplementary 
report, July 15-December 31, 1980. Iglar, A.F. (East Tennes- 
see State Univ., Johnson City (USA). Dept. of Environmen- 
tal Health). 1980. Contract AS22-78ET00234. 5lp. NTIS, 
PC A04/MF AOl1. 

Three methods of treating coal gasification plant waste 
water have been studied experimentally: biological reaction kinetics 
of the activated sludge process; chemical precipitation with ferric 
chloride at the optimum pH value (alum and polymers were less 
effective); and adsorption in columns of granules of activated 
carbon. Detailed results of all three experiments are given. (LTN) 


11910 (IS-M—298) Coal fly ash: a potential resource for 
aluminium and titanium. Frederick, J.R.; Murtha, M.J.; 
Burnet, G. (Ames Lab., IA (USA); Iowa State Univ. of Sci- 
ence and Technology, Ames (USA). Dept. of Chemical En- 
gineering). 1980. Contract W-7405-ENG-82. 24p. (CONF- 
800814—32). NTIS, PC A02/MF AOI. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

Two processes are described which utilize fly ash as a 
source of metals and by-products. The lime-soda sinter process in- 
volves sintering of the fly ash and alkaline oxides at 1100-1300°C to 
break the alumina-silica bonds and form soluble aluminate com- 
pounds and insoluble calcium silicates. The aluminates are extracted 
from the sinter by dissolution in sodium carbonate. The calcium 
silicate sinter extract shows promise as a raw material for the manu- 
facture of portland cement. The HiChlor process uses high tem- 
perature chlorination of fly ash in the presence of a reductant to 
form volatile metal chlorides of aluminium, titanium, iron, and sili- 
con. The HiChlor process extracts aluminium, titanium, and iron, 
while the sinter process extracts only aluminium. 


11911 (PB—80-205255) Comparison of four leachate-gen- 
eration procedures for solid waste characterization in environ- 
mental assessment programs. Final report May 79-Jan 80. 
Bause, D.E.; McGregor, K.T. (GCA Corp., Bedford, MA 
(USA). GCA Technology Div.). May 1980. Contract EPA- 
68-02-3129. 107p. NTIS, PC A06/MF AO1. 

The report gives results of an evaluation of four leachate- 
generating procedures in terms of their general applicability, repro- 
ducibility, compatibility with environmental assessment methods, 
and leaching characteristics. The generated leachates were analyzed 
for nine metals by atomic absorption, and for F(-), Cl(-), and SO4(-- 
) by ion chromatography. Seven energy process wastes (oil shale, 
FBC waste, two flyashes, boiler slag, scrubber sludge, and hopper 
ash) were extracted to evaluate the general applicability of the lea- 
chate tests. The ASTM methods had the best reproducibility, and 
the EP method, the poorest. The EP and CAE procedures leached 
the largest quantities of trace metals from the wastes. However, 
based on the total metal concentraion in the sample, the leachate 
methods generally extracted < 1%. The EP and ASTM-B methods 
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caused some problems with flameless AA analyses. Based on the 
RCRA criteria, five of the energy wastes would be classified as 
hazardous by at least one leachate procedure. Se usually exceeded 
the threshold value for the leachate. Based on this study, the 
ASTM-A and CAE procedures are preferred for leachate genera- 
tion. Regardless of the leachate-generating method selected for 
waste characterization, the experimental procedure must be defined 
more precisely with respect to preparation, preservation, and other 
aspects. 


11912 Utilization of fluidized bed combustion wastes. 
Collins, R.J. (Valley Forge Lab Inc, Devon, Pa). Journal of 
Testing and Evaluation ; 8: No. 5, 259-264(Sep 1980). 

The paper presents a progress report for a research program 
sponsored by the U.S. Department of Energy to evaluate potential 
commercial applications for fluidized bed combustion wastes. In- 
cluded in the paper are laboratory data related to seven separate 
residue sources; a discussion of promising approaches to beneficia- 
tion; and supporting data on several potential applications involving 
the use of the relatively high calcium content of the material as a 
lime substitute or in the form of a cementitious structural product. 
Specific applications include stabilized road base compositions, ma- 
sonry block, artificial reefs, partial replacement for portland 
cement, synthetic aggregate, flue gas desulfurization, neutralization 
of acid mine drainage, and treatment of industrial trade wastes. 


11913 Solid waste streams associated with various meth- 
ods of using coal as a clean fuel. Shapiro, M.; Browne, E.T.; 
Miles, A.J.; Cassel, R.H. (US DOE, Washington, DC). 
Energy and the Environment (New York) ; 542-548(May 
1979). (CONF-790571—). 

From 6. national conference on energy and the environment; 


Pittsburgh, PA, USA (21 May 1979). 
he following processes which allow the utilization of coal 


in an environmentally acceptable manner were selected in order to 
examine the solid wastes associated with their use: Conventional 
Coal Combustion with FGD; Atmospheric Fluidized-Bed Combus- 
tion; Physical Coal Beneficiation/Combustion with FGD; Chemical 
Coal Beneficiation/Combustion with FGD; Solvent Refining; High- 
Btu Gasification; and Low-Btu Gasification. Existing literature data 
were used to characterize and quantify the various wastes generat- 
ed. The entire range of waste streams was first identified and subse- 
quently characterized in terms of the wastes’ chemical and physical 
properties. The solids were then quantified based on preliminary 
designs and economic analyses performed by other contractors. For 
the purposes of comparing between processes, all waste quantities 
developed in this study were based on the equivalent of a 1000 
MW power plant. 
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11914 (COO—4018-5) Revegetation research on oil shale 
lands in the Piceance Basin. Redente, E.F.; Cook, C.W. 
(Colorado State Univ., Fort Collins (USA). Dept. of Range 
Science). Feb 1981. Contract AS02-76EV04018. 91p. NTIS, 
PC A05/MF AOl1. 

The overall objective of this project is to study the effects of 
various reclamation practices on above- and belowground ecosys- 
tem development associated with disturbed oil shale lands in north- 
western Colorado. Plant growth media that are being used in field 
test plots include retorted shale, soil over retorted shale, subsoil ma- 
terials, and surface disturbed topsoils. Satisfactory stands of vegeta- 
tion failed to establish on unleached retorted shale during two 
successive years of seeding. All seedings with soil over retorted 
shale were judged to be successful at the end of three growing sea- 
sons, but deep-rooted shrubs that depend upon subsoil moisture 
may have their growth hampered by the retorted shale substrate. 
Natural revegetation on areas with various degrees of disturbance 
shows that natural invasion and succession was slow at best. Inva- 
sion of species on disturbed topsoil plots showed that after three 
years introduced seed mixtures were more effective than native 
mixtures in occupying space and closing the community to invading 
species. Fertilizer appears to encourage the invasion of annual 
plants even after the third year following application. Long-term 
storage of topsoil without vegetation significantly decreases the my- 
corrhizal infection potential and, therefore, decreases the relative 
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success of aboveground vegetation and subsequent succession. Eco- 
typic differentation related to growth and competitive ability, mois- 
ture stress tolerance, and reproductive potential have been found in 
five native shrub species. Germplasm sources of two grasses and 
two legumes, that have shown promise as revegetation species, 
have been collected and evaluated for the production of test seed. 
Fertilizer (nitrogen) when added to the soil at the time of planting 
may encourage competition from annual weeds to the detriment of 
seeded species. 


11915 (DOE/EIS—0069/V1) Final = Environmental 
Impact Statement: solvent refined Coal-II demonstration proj- 
ect, Fort Martin, Monongalia County, West Virginia. (De- 
partment of Energy, Washington, DC (USA)). Jan 1981. 
562p. SRC Project Office, Oak Ridge, TN. 

This Final Environmental Impact Statement (FEIS) is issued 
by the US Department of Energy regarding the Department's pro- 
posal to build and operate a solvent refined coal (SRC-II) demon- 
stration plant at Fort Martin, West Virginia, on a cost-shared basis 
in order to demonstrate the technical operability, economic viabil- 
ity, and environmental acceptability of the SRC-II process. The 
project is designed with the potential for the ultimate development 
of a 30,000-tpsd commercial facility. This document has been pre- 
pared in accordance with the National Environmental Policy Act 
(NEPA) of 1969 as implemented by regulations promulgated by the 
Council on Environmental Quality (CEQ) (40 CFR Parts 1500- 
1508, November 1978) and DOE implementing guidelines (45 FR 
20694, March 28, 1980). One of the primary objectives of the dem- 
onstration plant program is to obtain an environmental data base. 
The data will be used by regulatory agencies to establish require- 
ments for maintaining acceptable environmental quality and by in- 
dustry to evaluate the economics of a commercial facility including 
required environmental controls. To comply with the requirements 
of NEPA, DOE is issuing this FEIS based on the best available in- 
formation before any decision is made to proceed with major de- 


tailed design efforts and to commence construction of the SRC fa- 
cility. DOE will perform supplementary NEPA reviews as neces- 
sary to address significant environmental impacts not within the 
scope of this FEIS. The format follows the format suggested in the 
CEQ regulations. Additional appendixes are included to provide 
detailed documentation of the analyses. 


11916 (DOE/EIS—0069/V 2) Final Environmental 
Impact Statement: solvent refined Coal-II demonstration proj- 
ect, Fort Martin, Monongalia County, West Virginia. (De- 
partment of Energy, Washington, DC (USA)). Jan 1981. 
650p. SRC Project Office, Oak Ridge, TN. 

The statement assesses the potential environmental impacts 
associated with the construction and short-term operation of a 
6000-tpsd-capacity facility that will demonstrate the technical oper- 
ability, economic viability, and environmental acceptability of the 
solvent refined coal (SRC-II) process at Fort Martin, West Virgin- 
ia. Impacts assessed include effects of the project on occupational 
and public health resulting from the production and use of SRC 
products; potential impacts on terrestrial and aquatic ecology; po- 
tential and expected impacts on land use; projected effects on flood- 
plains and wetland areas; potential contamination of surface and 
groundwater quality; water use and effects on water availability; 
potential effects on State and Federal ambient air quality standards; 
potential change of the cultural landscape, including structures eli- 
gible for or listed on the National Register of Historic Places; ef- 
fects on sites of archaeological significance; and changes to existing 
economic and social characteristics of the site area. Additionally, 
the statement presents an assessment of potential long-range and cu- 
mulative impacts of a future commercial expansion of the proposed 
facility to achieve an approximate 30,000-tpsd capacity. The effects 
of continued operation of the demonstration plant, mothballing, 
conversion to another government use, and decommissioning are 
also considered as alternative fates of the facility after the demon- 
stration. A mitigation plan and the construction and operational 
monitoring plans for assessing the effectiveness of mitigation meas- 
ures for the duration of the demonstration phase are also presented. 
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11917 (DOE/EV/03201—T3) Section 13(b) water assess- 
ment report: coal liquefaction demonstration plant near Mor- 
gantown, WV. (Water Resources Council, Washington, DC 
(USA)). Nov 1980. Contract AI01-76EV03201. 40p. NTIS, 
PC A03/MF AOl1. 

An assessment of water requirements and water supply avail- 
ability for a proposed SRC-2 coal liquefaction demonstration proj- 
ect at Ft. Martin, near Morgantown, West Virginia, was performed 
and the results are presented in this report. The assessment is based 
on a worst case condition for water availability for the SRC-2 proj- 
ect. A description of the project is presented. Project water re- 
quirements including water for process and cooling, electric power 
generation, coal mining and land reclamation, and navigation are 
estimated. Water resources available for the demonstration plant are 
described and evaluated. Water-related impacts of the project are 
also discussed. It was concluded that during critical flow periods, 
the Monongahela River flow will not be sufficient to meet the dis- 
solved oxygen standard for West Virginia and Pennsylvania. A plan 
of operation should be adopted for the SRC Demonstration Project 
to allow for reduced water consumption and/or alternate water re- 
sources during critical low flows in the river. Recommendations 
are included for resolving present and future water problems in this 
area. 


11918 (DOE/LETC/10058—T1) Effects of aqueous ef- 
fluents from in situ fossil fuel processing technologies on 
aquatic systems. Annual progress report, January 1-December 
31, 1979. Bergman, H.L. (Wyoming Univ., Laramie (USA)). 
4 Jan 1980. Contract AT20-77LC10058. 124p. NTIS, PC 
A06/MF AOI1. 

This is the third annual progress report for a continuing 
EPA-DOE jointly funded project to evaluate the effects of aqueous 
effluents from in situ fossil-fuel processing technologies on aquatic 
biota. The project is organized into four project tasks: (1) literature 
review; (2) process water screening; (3) methods development; and 
(4) recommendations. Our Bibliography of aquatic ecosystem ef- 
fects, analytical methods and treatment technologies for organic 
compounds in advanced fossil-fuel processing effluents was submit- 
ted to the EPA for publication. The bibliography contains 1314 ci- 
tations indexed by chemicals, keywords, taxa and authors. We esti- 
mate that the second bibliography volume will contain approxi- 
mately 1500 citations and be completed in February. We compiled 
results from several laboratories of inorganic characterizations of 19 
process waters: 55 simulated in situ oil-shale retort waters; and 
Hanna-3, Hanna-4B 01W and Lawrence Livermore Hoe Creek un- 
derground coal gasification condenser waters. These process waters 
were then compared to a published summary of the analyses from 
18 simulated in situ oil-shale retort waters. We completed this year 
96-h flow-through toxicity bioassays with fathead minnows and 
rainbow trout and 48-h flow-through bioassays with Daphnia puli- 
caria exposed to 5 oil-shale process waters, 1 tar-sand process 
water, 2 underground coal gasification condenser waters, | post-ga- 
sification backflood condenser water, as well as 2 bioassays with 
fossil-fuel process water constituents. The LCso toxicity values for 
these respective species when exposed to these waters are given in 
detail. (LTN) 


11919 (PNL-SA—8756) Growth of barley exposed to sol- 
vent refined coal (SRC) materials added to soil. Cline, J.F.; 
Rickard, W.H.; Thiede, M.E. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). 1980. Contract AC06- 
76RLO01830. 14p. (CONF-801039—6). NTIS, PC A02/MF 
AOl. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

The growth of barley plants (Hordeum vulgare) grown in 
Ritzville silt loam soil, treated with solvent refined coal material, 
SRC solid (SRC I) and SRC liquid (SRC II) was examined. Al- 
though the SRC materials will not be introduced to soil or surface 
waters in normal uses, they could be spilled during transportation. 
Such spills could contaminate surface waters and agricultural, ran- 
geland and forest soils, possibly causing acute or chronic damage to 
plants and also provide a way for certain inorganic and organic ma- 
terials to enter food chains. 
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11920 Trace element contamination of drainage from coal 
cleaning wastes. Wagner, P.; Williams, J.M.; Wewerka, 
E.M.; Bertino, J.P.; Wangen, L.W.; Wanek, P.L.; Thode, 
E.F. (Los Alamos Sci Lab, NM). Coal Processing Technology 
; 6: 79-86(1980). 

The results of this research makes it clear that coal prepara- 
tion refuse drainages from the high sulfur wastes of the Illinois 
Basin, and wastes with low sulfur contents from the Appalachian 
Region, release acid and trace elements into surface and ground 
waters in concentrations that are environmentally unacceptable. 
Laboratory analyses of coal wastes and coal waste leachates have 
yielded information on acid formation, release mechanisms, and 
trace element concentrations in sufficient detail to allow us to ad- 
dress key environmental control issues in a controlled and methodi- 
cal manner. These considerations have resulted in a control scenar- 
io in three parts; waste treatment before disposal, waste treatment 
during disposal, and effluent treatment after disposal. An example 
of each method is discussed along with advantages, disadvantages, 
and tradeoffs that must be taken into account in any realistic envi- 
ronmental control evaluation. 6 refs. 


11921 Environmental control technology for atmospheric 
carbon dioxide. Albanese, A.S.; Steinberg, M. (Brookhaven 
Natl Lab, Upton, NY). Energy (Oxford) ; 5: No. 7, 641- 
664(Jul 1980). 

The primary factor affecting the practicability of a CO/sub 
2/ control system is the energy required by the control system. Of 
the three potential CO/sub 2/ control points, removal from the 
stacks of fossil fuel power plants appears to require the least 
amount of energy. Estimates of the energy required to capture and 
recover CO/sub 2/ from coal-fired power plant stacks by various 
processes are presented. Although capture and recovery of CO/sub 
2/ is an important consideration in the overall scheme of CO/sub 
2/ control, disposal or reuse of recovered CO/sub 2/ may be the 
weakest link in the CO/sub 2/ control chain. Of the several options 
considered, deep ocean storage appears to be the most promising. 
Two control scenarios are evaluated, one based on the absorption 
of CO/sub 2/ contained in power plant flue gas by seawater; the 
other, based on absorption of CO/sub 2/ by monoethanolamine 
(MEA). Captured CO/sub 2/ is injected into the deep ocean in 
both cases. Analyses indicate that capture and disposal by seawater 
is not feasible, whereas capture and disposal using MEA is a possi- 
bility. 24 refs. 


11922 Costs of environmental control processes for low 
Btu coal gasification plants. Singh, S.P.N.; Villiers-Fisher, 
J.F.; Peterson, G.R. (Oak Ridge Natl Lab, Tenn). Coal 
Processing Technology ; 6: 66-78(1980). 

Based on the results of the study, the following conclusions 
can be made regarding the potential costs for providing environ- 
mental controls to produce clean low-Btu gas from coal: The calcu- 
lated price of the cleaned low-Btu gas [e.g., 100% equity financing, 
12% AARR, and /0.95/GJ (/1/MMBtu) feed coal] for gas from a 
9070-t/d (10,000 ton/day) Lurgi dry-ash gasifier to /7.39/GJ (/ 
7.80/MMBtu) for gas from a 180-t/d (200 ton/day) Wellman-Galu- 
sha gasifier. The increase in the calculated product price for the 
low-Btu gas due to providing the environmental control processes 
considered in the eight cases varies from /0.29/GJ (/0.31/MMBtu) 
for Case 3a to /2.27/GJ (/2.39/MMBtu) for Case 1b for a 100% 
equity financed plant and 12% AARR on equity. Variations of a 
similar nature are noted for the other financing schemes considered 
in this study. No correlations between treatments costs, gasifier 
type and size, and the degrees to which contaminants are con- 
trolled are discernible because only a few data points are available. 
5 refs. 
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REFER ALSO TO CITATION(S) 11926, 11932, 11941 


11923 (DOE/ET/14694—T3) Peat resource estimation in 
South Carolina. First quarterly report (year 2). (South Caro- 
lina Energy Research Inst., Columbia (USA)). 1 Jan 1981. 
Contract FG01-79ET 14694. 23p. NTIS, PC A02/MF AOl. 

The objectives of this program are to assess the magnitude 
of the resources and areas of highest potential for peat deposits in 
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South Carolina and evaluate the energy potential of these peat re- 
sources. This report presents the results of progress made in: data 
analysis of areas to be surveyed; sampling procedures and strategy; 
procurement of equipment and supplies; and preliminary peat re- 
source assessment stuies. (DMC) 


11924 (IMMR—47-RRR8-80) Western Kentucky coal re- 
sources. Smith, G.E.; Brant, R.A. (Kentucky Geological 
Survey, Lexington (USA)). Mar 1980. 152p. IMMR, Lex- 
ington, KY $25.00. 

The Western Kentucky coal field originally contained 
40,989,293,000 short tons of coal; remaining coal is estimated to be 
38,626,562,000 short tons. Seven coal beds account for more than 
93 percent of the estimated coal. Twenty-five percent of the total is 
contained in the No. 9 (Mulford) coal bed. The No. 11 (Herrin) and 
No. 12 (Paradise) coal resource estimates are combined and their 
original total is 9,620,361,000 short tons. Other coal beds include 
the No. 6 (Davis) with 7,482,922,000 tons and the No. 4 (Manning- 
ton) with 6,585,894,000 tons, the No. 13 (Baker) with 3,206,071,000 
and No. 14 (Coaltown) with 1,281,648,000 short tons. The remain- 
ing 26 coal beds are of small extent and represent seven percent of 
the original resource, or 2,547,774,000 short tons. 
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11925 (DOE/ET/10023—1) Survey of nine surface mines 
in North America. Hayes, L.G.; Brackett, R.D.; Floyd, F.D. 
(Kaiser Engineers, Oakland, CA (USA)). Jan 1981. Contract 
ACO01-79ET 10023. 196p. NTIS, PC A09/MF AOl1. 

This report presents the information gathered by three 
mining engineers in a 1980 survey of nine surface mines in the 
United States and Canada. The mines visited included seven coal 
mines, One copper mine, and one tar sands mine selected as repre- 
sentative of present state of the art in open pit, strip, and terrace pit 
mining. The purpose of the survey was to investigate mining meth- 
ods, equipment requirements, operating costs, reclamation proce- 
dures and costs, and other aspects of current surface mining prac- 
tices in order to acquire basic data for a study comparing conven- 
tional and terrace pit mining methods, particularly in deeper over- 
burdens. The survey was conducted as part of a project under 
DOE Contract No. DE-AC01-79ET 10023 titled The Development 
of Optimal Terrace Pit Coal Mining Systems. 


11926 (DOE/ET/10023—2) Characterization of seven 
United States coal regions. The development of optimal ter- 
race pit coal mining systems. Wimer, R.L.; Adams, M.A.; 
Jurich, D.M. (Kaiser Engineers, Oakland, CA (USA); 
TRW, Inc., McLean, VA (USA). Energy Systems Group). 
Feb 1981. Contract ACO1-79ET10023. 393p. NTIS, PC 
A17/MF AOl1. 

This report characterizes seven United State coal regions in 
the Northern Great Plains, Rocky Mountain, Interior, and Gulf 
Coast coal provinces. Descriptions include those of the Fort Union, 
Powder River, Green River, Four Corners, Lower Missouri, IIli- 
nois Basin, and Texas Gulf coal resource regions. The resource 
characterizations describe geologic, geographic, hydrologic, envi- 
ronmental and climatological conditions of each region, coal ranks 
and qualities, extent of reserves, reclamation requirements, and cur- 
rent mining activities. The report was compiled as a basis for the 
development of hypothetical coal mining situations for comparison 
of conventional and terrace pit surface mining methods, under con- 
tract to the Department of Energy, Contract No. DE-ACOI- 
79ET 10023, entitled The Development of Optimal Terrace Pit Coal 
Mining Systems. 


11927 (DOE/ET/14256—T1) Design, fabrication and 
testing of a low headroom conveyor transfer chute. Final tech- 
nical report. Douglas, S.B.; Larson, P. (Foster-Miller Asso- 
ciates, Inc., Waltham, MA (USA)). Dec 1980. Contract 
ACO01-79ET 14256. 132p. NTIS, PC A07/MF AO1. 

This document contains the results of tests performed on 
eight one-sixth scale models of low headroom transfer chutes for 
underground belt conveyors. The models were evaluated using a 
methodology technique to select one chute for further full-scale 
testing in an underground mine. The study concludes that the slide 
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chute should be tested in an underground 90° transfer point. The 
report contains a state-of-the-art survey, a literature search, data 
from mine visits, test results, evaluation based on the methodology 
technique, and a set of guidelines for the design of low headroom 
transfer chutes. Also included are the preliminary designs of the 
slide and stone box chutes, scaled up from the designs used in the 
tests. Following the first phase of the program, the contract was 
terminated for the convenience of the government; therefore, the 
program did not progress to the Phase II full-scale chute fabrica- 
tion or Phase III field testing. 


11928 (DOE/PC/30117—T1) Site selection report: char- 
acterization of subsidence over longwall mining panels. 
(Woodward-Clyde Consultants, San Francisco, CA (USA)). 
20 Feb 1981. Contract AC22-80PC30117. 13p. NTIS, PC 
A02/MF AOI. 

We have completed our evaluation of candidate longwall 
mines available for study in the Rocky Mountain Coal Province. 
This report summarizes our views and evaluation of two candidate 
mines, the Allen Mine in Weston, Colorado, and the Hawk's Nest 
Mine in Somerset, Colorado. WCC visited the Allen and the 
Hawk's Nest Mines, and rated them in order of preference for sub- 
sidence monitoring according to criteria given in this report. Based 
on these evaluations and related discussions with the Technical 
Project Officer, the Hawk's Nest Mine appears to be the preferred 
mine for subsidence monitoring, because it is the only candidate 
mine offering two adjacent longwall panels for monitoring wherein 
a full subsidence profile may be obtained for at least one of the 
panels. Selection of this mine requires that provisions be made for 
monitoring 2000 ft of overburden, whereas our proposal addressed 
a mine with 600 ft of overburden. Changes in instrumentation 
which may permit the project to remain within the current budget 
were investigated and are discussed. 


11929 (EPRI-EA—1273(Vol.2)) Coal mining cost mode. 
Volume 2. Users’ guide for the underground coal mining cost 
model, Final report. Toth, G.W.; Annett, J.R. (NUS Corp., 
Rockville, MD (USA)). Jan 1981. 110p. NTIS, PC A06/MF 
AOl. 

The revised EPRI coal mining cost models represent a com- 
puterized process engineering approach to the analysis of produc- 
tion costs and mining requirements of either surface or under- 
ground mining projects. The models estimate all capital and operat- 
ing costs typically associated with the preproduction and produc- 
tion phases of a coal mining project, and may be applied either to 
existing mines or to proposed mine openings. The models are an 
updated and computerized version of the original EPRI Coal 
Mining Cost Models (EA-437, Vols. 1 and 2). Data bases have been 
expanded and now reflect a mid-1980 base year for cost items. The 
process engineering costing procedure has been improved and an 
entirely new financial analysis procedure has been developed offer- 
ing many new financial options to the model user. The models have 
been designed for use by a variety of technical disciplines ranging 
from resource planners to mining practicioners. The input param- 
eters have, therefore, been structured to reflect varying degrees of 
familiarity with mining and cost analysis procedures. Three levels 
of input parameters are used in the models, -required, default, and 
override categories. The category identifies the minimum informa- 
tion required to initiate a model run including basic parameter in- 
formation describing the physical, operating, and financial aspects 
of the project. 


11930 (EPRI-EA—1273(Vol.3)) Coal mining cost model. 
Volume 3. Surface coal mining cost model. Final report. 
Toth, G.W. (NUS Corp., Rockville, MD (USA)). Jan 1981. 
242p. NTIS, PC Al1l/MF AO1. 

The revised EPRI coal mining cost models represent a com- 
puterized process engineering approach to the analysis of produc- 
tion costs and mining requirements of either surface or under- 
ground mining projects. The models estimate all capital and operat- 
ing costs typically associated with the preproduction and produc- 
tion phases of a coal mining project, and may be applied either to 
existing mines or to proposed mine openings. The models are an 
updated and computerized version of the original EPRI Coal 
Mining Cost Models (EA-437, Vols, 1 and 2). Data bases have been 
expanded and now reflect a mid-1980 base year for cost items. The 
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process engineering costing procedure has been improved and an 
entirely new financial analysis procedure has been developed (P & 
L statement approach) offering many new financial options to the 
model user. The models have been designed for use by a variety of 
technical disciplines ranging from resource planners to mining prac- 
ticioners. The input parameters have, therefore, been structured to 
reflect varying degrees of familiarity with mining and cost analysis 
procedures. Three levels of input parameters are used in the 
models, -required, default, and override categories. The category 
identifies the minimum information required to initiate a model run 
including basic parameter information describing the physical, oper- 
ating, and financial aspects of the project. 


11931 (EPRI-EA—1273(Vol.4)) Coal mining cost model. 
Volume 4. Users’ guide for the surface coal mining cost 
model. Toth, G.W.; Annett, J.R. (NUS Corp., Rockville, 
MD (USA)). Jan 1981. 117p. NTIS, PC A06/MF AO1. 

The revised EPRI coal mining cost models represent a com- 
puterized process engineering approach to the analysis of produc- 
tion costs and mining requirements of either surface or under- 
ground mining projects. The models estimate all capital and operat- 
ing costs typically associated with the preproduction and produc- 
tion phases of a coal mining project, and may be applied either to 
existing mines or to proposed mine openings. The models are an 
updated and computerized version of the original EPRI Coal 
Mining Cost Models (EA-437, Vols. 1 and 2). Data bases have been 
expanded and now reflect a mid-1980 base year for cost items. The 
process engineering costing procedure has been improved and an 
entirely new financial analysis procedure has been developed (P & 
L statement approach) offering many new financial options to the 
model user. The models have been designed for use by a variety of 
technical disciplines ranging from resource planners to mining prac- 
ticioners. The input parameters have, therefore, been structured to 
reflect varying degrees of familiarity with mining and cost analysis 
procedures. Three levels of input parameters are used in the 
models, -required, default, and override categories. The category 
identifies the minimum information required to initiate a model run, 
including basic parameter information describing the physical, oper- 
ating, and financial aspects of the project. The default category in- 
cludes more detail or technical parameters which are assigned de- 
fault values by the model. 


11932 (FE—8914-7(App.)) Evaluation of high angle auger 
systems. Final report. Wise, J.; Sieg, H.; Shrader, W.D. 
(Skelly and Loy, Harrisburg, PA (USA)). Jun 1979. Con- 
tract ET-77-C-01-8914-007. 251p. NTIS, PC A1l2/MF AOl1. 

The appendix contains data on US coal reserves in steeply 
pitching seams, a bibliography or steeply pitching seams and auger 
mining a list of mining companies with auger production, and an 
economic analysis of a few auger mining equipment concepts. 
(LTN) 


11933 (FE—8914-7(Vol.1)) Evaluation of high angle 


auger systems. Final report. Wise, J.; Sieg, H.; Shrader, 
W.D. (Skelly and Loy, Harrisburg, PA (USA)). Jun 1979. 
Contract ET-77-C-01-8914-007. 88p. NTIS, PC A05/MF 
AOl. 

This report is the result of a study conducted from October 
1978 to June 1979. The objective of the study is to quantify and 
characterize steeply pitching coal reserves and to develop and 
evaluate high angle augering systems capable of extracting signifi- 
cant amounts of these reserves. The study proposes a concept for a 
high angle augering system capable of exploiting the vast reserves 
available on pitches ranging from 25 to 90 degrees. 


11934 (FE—9011/1) Automated extraction system: 
design, manufacture and field development. Final report. (Na- 
tional Mine Service Co., Nashville, IL (USA). Nashville 
Div.). Mar 1979. Contract ET-75-C-01-9011. 155p. NTIS, 
PC A08/MF AOl. 

The purpose of the program described here was to take the 
first step toward the use of existing control system hardware and 
semi-automate a continuous mining machine. Additional subsystems 
such as roof control, respirable dust control and face ventilation 
were incorporated to reduce production delays and potential safety 
hazards common in room and pillar type mining. The overall goal 
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of this program was to develop a base line system for automated 
continuous room and pillar type mining. A fundamental require- 
ment for continuous mining is that a machine be capable of mining 
and bolting simultaneously. The machine must be able to lock solid- 
ly in the entry, for roof control, and extend the cutting elements 
into the coal face at the same time. The scope of this program was 
to design, manufacture and test an automated mining machine. This 
included the design and testing of all subsystems above ground and 
in an underground mine environment. The first underground test 
extended for about seven machine operating months in Consolida- 
tion Coal Company’s McElroy Mine near Wheeling, WV. The ma- 
chine did not perform satisfactorily for reasons given in the report 
and testing was discontinued. (LTN) 


11935 (FE—9092-1) Development of conical stabilizers 
for pilot hole drilling. Final technical report. Ribich, W.A. 
(Foster-Miller Associates, Inc., Waltham, MA (USA)). Dec 
oy Contract AC01-75ET12491. 32p. NTIS, PC A03/MF 
AOl. 

This report describes a program to develop and test a new 
stabilizer for pilot hole drilling in raise boring applications. The ob- 
jective of the effort was to improve the accuracy and lower the 
cost of such drilling. A stabilizer was fabricated from two conical 
reamers and tested at the Homestake Mine. The test program was 
terminated by failure of a standard component before definitive 
data could be obtained. 


11936 (MRC—80-2020-3) Development of surface-mine 
eg equations. (McLean Research Sennen Inc., 

A (USA); Synergic Resources Corp., Bala-Cynwyd, PA 
(USA) 26 Sep 1980. Contract A 01- 79ET 10577. 100p. 
NTIS, PC A05/MF AO1. 

In a previous report, entitled Work Plan for Revising the 
RAMC Mine Costing Methodology (dated 16 June 1980), it was 
stated that...the approach chosen for improving the RAMC mine 
costing methodology is as follows: develop a set of regional model 
mines (both surface and underground) which reflect mining condi- 
tions and preference for each major producing district; develop re- 
gional equations relating capital and operating costs to various 
system components; and develop the input data necessary for each 
estimating relationship. The present report documents the results of 
this effort for the case of surface mines. Section 2 presents a sum- 
mary of the results that have been obtained, Section 3 outlines how 
the cost estimating equations were developed, Sections 4 through 8 
present results for each of the five model mine regions, respective- 
ly, and Appendix A contains detailed engineering work-ups for 
each of the five surface mines. 
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11937 (DOE/PC/20083—T1) Study of precombustion 
methods of chemical coal cleaning. Jordan, K.D. (Pittsburgh 
Univ., PA (USA)). 1980. Contract AC22-79PC20083. 38p. 
NTIS, PC A03/MF AOl1. 

In this report sixteen of the major processes for chemical 
coal cleaning have been considered. Particular emphasis has been 
placed on the capabilities of each of the processes for the removal 
of the various types of sulfur commonly found in coal. In many 
cases information concerning the diffusivity of the reagents and the 
reactivity of the various organic sulfur functional groups in the coal 
matrix (before and after treatment) is scarce or lacking. Since the 
organic sulfur functional groups are tied to the coal and, hence, are 
relatively immobile, one cannot, in general, fill this void by simple 
extrapolating from the results obtained using single model com- 
pounds which may have very different reactions. The situation is 
further complicated by the lack of data on the sulfur distribution in 
a coal before and after treatment in a given process. Usually analy- 
sis is conducted only for total sulfur and total organic sulfur. Since 
the reactivities of the various sulfur functional groups - thiols, sul- 
fides, and thiophenes - are markedly different, and since their distri- 
bution from coal to coal varies appreciably, knowledge of the 
extent of removal of each type of sulfur functionality is especially 
important. The prospect for chemical coal cleaning in the near 
future is more encouraging for coals low in thiophenes and ary] sul- 
fides. At the present time it would appear that the oxydesulfuriza- 
tion processes, in particular those of PETC and ARCO, look the 
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most promising for cleaning these coals; they should be able to 
remove up to 90% of the total sulfur. It is also important to explore 
approaches in which chemical coal cleaning is combined with other 
technologies, such as advanced physical cleaning. The economics 
of such a combined approach could be far more attractive than for 
a one-shot scheme. 


11938 (IS-M—287) Physical and chemical coal cleaning. 
Wheelock, T.D; Markuszewski, R. (Iowa State Univ. of Sci- 
ence and Technology, Ames (USA). Dept. of Chemical En- 
gineering). 1980. Contract W-7405-ENG-82. 52p. (CONF- 
8006116—2). NTIS, PC A04/MF AOl1. 

From Conference on chemistry and physics of coal utiliza- 
tion; Morgantown, WV, USA (4 Jun 1980). 

Coal is cleaned industrially by freeing the occluded mineral 
impurities and physically separating the coal and refuse particles on 
the basis of differences in density, settling characteristics, or surface 
properties. While physical methods are very effective and low in 
cost when applied to the separation of coarse particles, they are 
much less effective when applied to the separation of fine particles. 
Also they cannot be used to remove impurities which are bound 
chemically to the coal. These deficiencies may be overcome in the 
future by chemical cleaning. Most of the chemical cleaning meth- 
ods under development are designed primarily to remove sulfur 
from coal but several methods also remove various trace elements 
and ash-forming minerals. Generally these methods will remove 
most of the sulfur associated with inorganic minerals but only a few 
of the methods seem to remove organically bound sulfur. A number 
of the methods employ oxidizing agents such as air, oxygen, chlo- 
rine, nitrogen dioxide, or a ferric salt to oxidize the sulfur com- 
pounds to soluble sulfates which are then extracted with water. The 
sulfur in coal may also be solubilized by treatment with caustic. 
Also sulfur can be removed by reaction with hydrogen at high tem- 
perature. Furthermore it is possible to transform the sulfur-bearing 
minerals in coal to materials which are easily removed by magnetic 
separation. 


11939 Bulk solids in transit. London, England; The In- 
stitution of Mechanical Engineers (1974). 127p. (CP—4- 
1974; CONF-7409179—). £ 9.00. 

From Bulk solids in transit conference; London, UK (25 Sep 
1974). 

, The Bulk Solids in Transit conference was sponsored by the 
Automatic Control Group and the mManipulative and mechanical 
Handling Machinery Group of the Institution of Mechanical Engi- 
neers and held at London, 25-26 September 1974. Five papers from 
the proceedings have been entered individually into EDB. The 
papers deal mainly with weight measurement on belt conveyors, 
ash and moisture monitoring, level indicators and flow blockage in 
chutes. (LTN) 
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REFER ALSO TO CITATION(S) 11912, 12348 


11940 (ANL/CEN/FE—80-3) Mathematical model for 
the continuous combustion of char particles in a fluidized bed. 
Saxena, S.C.; Rehmat, A. (Argonne National Lab., IL 
(USA)). Dec 1980. Contract W-31-109-ENG-38. 24p. NTIS, 
PC A02/MF AOl. 

Recently, we have developed the direct oxidation model for 
the combustion of a batch of char in a fluidized bed. This analysis 
is extended for the continuous combustion of char, and a system of 
general equations has been derived to relate the feed rate of char to 
the amount of char particles present in the fluidized bed and in the 
overflow stream. The size distribution of char particles and their 
number in the bed are also predicted. The analysis indicates that 
the amount of carbon present in the bed is independent of the feed 
particle size at fixed values of the char feed rate and fluidizing-gas 
velocity although the number of char bed particles depends upon 
the feed particle size. Further, the carbon content of the bed and 
the number of char particles in the bed are found to depend heavily 
on the char feed rate and the fluidizing-gas velocity. A discrete cut 
method is described whereby the particle size distribution and the 
number of particles present in the bed are calculated. The method 
provides a simplified trial-and-error procedure for those cases in 
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which the rate of change in particle size is a complex nonintegrable 
function of the particle size. The discrete cut method is found to 
yield results which are in good agreement with the exact solutions 
of the integrals defining the number of particles and their size dis- 
tribution. The model provides a simple base for the scale-up and 
design work related to fluidized-bed coal combustors. 


11941 (ANL/CEN/FE—80-9) Exploratory and basic 
fluidized-bed combustion studies. Quarterly report, April- 
June 1980, Johnson, I.; Myles, K.M.; Swift, W.M. (Argonne 
National Lab., IL (USA)). Dec 1980. Contract W-31-109- 
ENG-38. 55p. NTIS, PC A04/MF AOI1. 

This work supports the development studies for both atmos- 
pheric and pressurized fluidized-bed coal combustion. Laboratory 
and process development studies are aimed at providing needed in- 
formation on limestone utilization, removal of particles and alkali 
metal compounds from the flue gas, control of SO: and trace pol- 
lutant emissions, and other aspects of fluidized-bed coal combus- 
tion. This report presents information on: (1) the development of a 
sorbent utilization prediction methodology, (2) studies of factors 
which affect limestone breakup and elutriation, (3) basic studies of 
limestone sulfation under combustion conditions, and (4) studies of 
the kinetics of the hydration of spent limestone. 


11942 (DOE/PC/30294—1) Pulverized fuel combustion: 
modeling and scaleup methodologies. First quarterly report, 
September 19-December 31, 1980. Lewis, P.F.; Wolf, T.L.; 
Gelb, A. (Physical Sciences, Inc., Woburn, MA (USA)). Jan 
1981. Contract AC22-80PC30294. 23p. (PSI-TR—253). 
NTIS, PC A02/MF AOl1. 

This document is the first quarterly progress report on the 
effort to develop an understanding of the stability and carbon car- 
ryover characteristics of pulverized fuel combustors. This work is 
to be accomplished by improving and extending a model developed 
for entrained flow coal gasifier analysis by including a better de- 
scription of the finite rate coal pyrolysis, pyrolysis product chemis- 
try, char reactions, particle-particle interactions, radiative transport 
and recirculation/mixing. The data to be analyzed with the model 
will include data from simple (cylindrical symmetry) geometry 
combustors with premixed and mixing reactants, swirl and recircu- 
lation. The analysis of these data with the model should lead to an 
understanding of the effects of fuel type, swirl, recirculation, O/F 
ratio and mixing rate on the location (stability) of the flame and the 
carbon carryover from the combustor. 


11943 (DOE/PC/30300—T2) Particulate processes in 
pulverized coal flames. Quarterly technical progress report, 
October-December 1980. (Spectron Development Labs., 
Inc., Costa Mesa, CA (USA)). Jan 1981. Contract AC22- 
80PC30300. 40p. NTIS, PC A03/MF AOl1. 

Major attention has been focused on the design and con- 
struction of the experiment. The design of two dilute coal stream 
reactor heads was completed as was the fabrication of one of the 
reactor heads. A parametric analysis of furnace design was con- 
ducted to allow operating conditions and insulation configurations 
to be selected to provide an axial temperature drop of less than 
200°K/m with a l-second residence time in the reactor. Final 
design of the reactor body is in progress. Design of the instrumen- 
tation interface with the experiment was initiated. Emphasis has 
been placed on reactants metering and interface requirements for 
frontlight and backlight holography. Fabrication of the gas phase 
reactants metering system is in progress as are exploratory studies 
of particulate phase metering systems. 


11944 (DOE/PC/30307—T1) Effects of components of 
synfuels on soot formation. Quarterly technical progress 
report Number 1, October 1-December 31, 1980. Haebig, 
J.E.; Goldberg, P.M. (Gulf Research and Development Co., 
Pittsburgh, PA (USA). Dept. of Chemicals and Minerals). 
Feb 1981. Contract AC22-80PC30307. 14p. NTIS, PC A02/ 
MF AOI. 

The objective of this project is to obtain information about 
the relationship between the rate and amount of soot formation in 
the combustion of coal-derived synfuels and the chemical composi- 
tion and molecular constituent of those fuels. Simple bench-scale 
premixed and diffusion burners will be used between one and ten 
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atmospheres to observe soot formation from fuel samples varying in 
their boiling range and aromatics and hetero-aromatics contents. 
During this reporting period, scoping tests were performed on 
components of the system to check their usability with higher-boil- 
ing fuel oi] components. The required temperature and residence 
times for a fuel vaporizer (to precede the burner) were determined, 
and the fuel and air feed velocity zones for flame stability and in- 
cipient soot formation were observed in a prototype flat-flame 
burner for several hydrocarbons and kerosene. The report also de- 
scribes the design of the pressurized burner enclosure and flow/ 
safety systems, which are designed and are under construction. 


11945 (ICTIS/TR—10) Nitrogen oxides from coal com- 
bustion: environmental effects. Smith, I. (International 
Energy Agency Coal Research, London (UK)). Oct 1980. 
97p. NTIS (US Sales Only), PC AO5/MF AO1. 

Recent literature on the environmental effects of nitrogen 
oxides is reviewed with the aim of ascertaining the role of coal 
combustion relative to other sources. The natural occurrence and 
most important reactions of nitrogen oxides in the atmosphere and 
biosphere are outlined. Natural and anthropogenic emissions are 
compared and related to the potential global problems of ozone de- 
pletion and the greenhouse effect. The analysis of emissions from 
various sources in different regions revealed that oil combustion 
(particularly from transportation in urban areas) contributed to a 
greater proportion of the emissions than coal in many cases. The 
major part of emissions due to coal combustion is from power 
plants and nitrogen oxide emissions from this source are therefore 
considered in more detail including measurements of ground level 
concentrations relative to those from mobile sources. The environ- 
mental effects on health, plants, ecological systems and materials 
are considered separately. It is difficult to isolate these effects from 
those of other pollutants and contributions from coal combustion 
from other sources such as transportation and fertilizers. Methods 
of air pollution legislation are briefly explained and standards, 
guidelines or objectives in different countries compared. Despite a 
lack of hard facts, it is concluded that: Global effects are very 
small; human exposures to nitrogen oxides from a power plant 
plume or even peak urban traffic conditions are well below those 
generated by smokers; synergistic reactions due to mixtures of ni- 
trogen oxides with sulfur oxides may occur in certain grasses; and 
nitrate deposition contributes about one third of the acidity in pre- 
cipitation. Monitoring of nitrous oxide in the atmosphere and of 
maximum concentrations of nitric oxide and nitrogen dioxide in re- 
gions of high emissions are recommended. 


11946 (ICTIS/TR—11) Nitrogen oxides from coal com- 
bustion: abatement and control. Morrison, G.F. (Internation- 
al Energy Agency Coal Research, London (UK)). Nov 
1980. 86p. NTIS (US Sales Only), PC AOS/MF AO1. 

The recent literature relating to the abatement and control of 
NO/sub x/ from coal fired utility boilers is reviewed. The forma- 
tion and decomposition of NO during coal combustion are assessed 
and operational factors, such as air preheat, excess air, furnace size 
and load, burner design, burner interaction and firing pattern and 
coal composition, which influence the concentration of NO in the 
flue gas are discussed. Typical NO emissions from coal fired utility 
boilers currently in operation are included. The main body of the 
report is divided into NO/sub x/ abatement and NO/sub x/ con- 
trol. The section on abatement considers combustion modifications 
such as burner design, two stage combustion, low excess air firing, 
flue gas recirculation and furnace design. The section on NO/sub 
x/ control covers post combustion flue gas treatment. The dry NO/ 
sub x/ removal processes discussed include selective catalytic re- 
duction processes, selective noncatalytic reduction processes, non- 
selective catalytic reduction processes, adsorption processes and a 
radiation process. Wet NO/sub x/ removal processes are subclassi- 
fied as oxidation-absorption-reduction processes, absorption-reduc- 
tion processes, absorption-oxidation processes and oxidation-absorp- 
tion processes. It is concluded that combustion modifications will 
reduce NO/sub x/ emissions from new coal fired utility boilers to 
less than 200 ppM by the mid 1980s. If even lower emissions are 
required by law, as is increasingly likely in some countries, the 
more expensive option of NO/sub x/ control will be required. 242 
references. 
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11947 Combustion of coal-derived fuels. McCann, C.R. 
(US DOE, Pittsburgh, Pa). Energy and the Environment 
(New York) ; 265-271(May 1979). (CONF-790571—). 

From 6. national conference on energy and the environment; 
Pittsburgh, PA, USA (21 May 1979). 

This paper describes combustion research conducted with 
coal-derived fuels in research facilities at the Pittsburgh Energy 
Technology Center (PETC). The facilities include a conventional 
furnace capable of burning 500 lb/hr of pulverized solid fuel, and 
three boilers of both firetube and watertube designs, with capacities 
of 20, 100, and 700 horsepower. These combustors cover a very 
useful capacity range in initial research. They are small enough to 
be operated with minimum cost and fuel requirement, yet large 
enough to provide results which may be extrapolated for use in 
larger furnaces. 
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11948 (DOE/PE—0027) Coal competition: prospects for 
the 1980s. (Department of Energy, Washington, DC (USA). 
Office of Competition). Jan 1981. 468p. NTIS, PC A21/MF 
AOl. 

This draft report contains the findings of a study on compe- 
tition in the coal industry conducted by DOE and 13 other federal 
agencies. Coal markets are discussed on both national and regional 
levels. This study has in-depth discussions on the role of electric 
utilities’ captive operations. Data is presented on the oil and nuclear 
industry's participation in the coal industry. The study also attempts 
to analyze the role of government policies in the coal industry. A 
discussion on the entry conditions, with emphasis on government 
intervention, is presented. The goals of this study are to: identify 
areas of concern in the competitive aspects of the coal industry; 
find out why they are of concern; and suggest possible solutions. 
(DMC) 


11949 National coal utilization assessment. Goldberg, 
A.J.; Williams, C.; Krupnak, L. (DOE, Washington, DC). 
Energy and the Environment (New York) ; 163-175(May 
1979). (CONF-790571—). 

From 6. national conference on energy and the environment; 
Pittsburgh, PA, USA (21 May 1979). 

Described is a research program called the National Coal 
Utilization Assessment, the goals of which were: identify the envi- 
ronmental factors likely to constrain the attainment of the National 
Energy Act's coal use goals; quantify the environmental impacts of 
increased coal use practices on national, regional, and selected local 
levels; and evaluate the implication of growth projections, fuel 
switching, and other major assumptions of the National Energy Act 
NEA on na -nal, regional, and major local energy/environmental 
plans and con tions. 


0170 Legislation And Regulations 
REFER ALSO TO CITATION(S) 11880, 11881, 11882, 11883, 11884 


11950 (ANL/EES-TM—119) Survey of state water laws 
affecting coal slurry pipeline development. Rogozen, M.B. 
(Science Applications, Inc., Los Angeles, CA (USA)). Nov 
1980. Contract W-31-109-ENG-38. 95p. NTIS, PC A05/MF 
AOl. 

This report summarizes state water laws likely to affect the 
development of coal slurry pipelines. It was prepared as part of a 
project to analyze environmental issues related to energy transpor- 
tation systems. Coal slurry pipelines have been proposed as a means 
to expand the existing transportation system to handle the increas- 
ing coal shipments that will be required in the future. The availabil- 
ity of water for use in coal slurry systems in the coal-producing 
states is an issue of major concern. 


11951 (ORNL/EIS—177) US Department of Energy 
Fossil Energy environmental compliance program handbook: 
federal reguiations on water quality. (Oak Ridge National 
Lab., TN (USA)). Feb 1981. Contract W-7405-ENG-26. 
127p. NTIS, PC A07/MF AO1. 
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The US Department of Energy (DOE) is conducting a re- 
search, development, and demonstration program to provide tech- 
nology that will permit rapid commercialization of processes for 
converting coal into synthetic fuels. This handbook identifies those 
federal laws and regulations on water quality that could affect the 
siting, construction, and operation of a conversion facility. All en- 
tries are part of a computerized data base built and maintained for 
DOE at Oak Ridge National Laboratory (ORNL). This data base 
can be accessed in batch mode by contacting the Fossil Energy In- 
formation Center at ORNL. 
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11952 (SAND—80-2424) Self and transfer impedances of 
coaxial coils for interrogating a borehole formation. Yu, J.S. 
(Sandia National Labs., Albuquerque, NM (USA)). Jan 
1981. Contract AC04-76DP00789. 20p. NTIS, PC A02/MF 
AOl. 

Analytical models for coaxial-coil logging were improved to 
permit a self-consistent and accurate evaluation of formation rocks 
using multiple frequencies within 10 to 100 MHz. For typical bore- 
hole diameters up to 20 cm, the inclusion of magnetic-quadrupole 
coupling allows the self and transfer impedances to be accurately 
calibrated during design, and self-consistently measured during 
downhole interrogation. Comprehensive processings of the measur- 
able Z:: and Zs: are expected to enhance the uniqueness of evaluat- 
ing the properties of reservoir rocks. 
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11953 (DOE/BC/00048—20) Selection of reservoirs ame- 
nable to micellar flooding. First annual report, October 1978- 
December 1979. Goldburg, A.; Price, H. (Gary Energy 
Corp., Englewood, CO (USA); INTERCOMP Resource 
Development and Engineering, Inc., Houston, TX (USA)). 
Dec 1980. Contract AC19-78BC00048;AC19-78BC00051. 
261p. (DOE/BC/00051—20). NTIS, PC Al2/MF AOl. 

The overall project objective is to build a solid engineering 
base upon which the Department of Energy (DOE) can improve 
and accelerate the application of micellar-polymer recovery tech- 
nology to Mid-Continent and California sandstone reservoirs. The 
purpose of the work carried out under these two contracts is to sig- 
nificantly aid, both DOE and the private sector, in gaining the fol- 
lowing Project Objectives: to select the better micellar-polymer 
prospects in the Mid-Continent and California regions; to assess all 
of the available field and laboratory data which has a bearing on 
recovering oil by micellar-polymer projects in order to help identi- 
fy and resolve both the technical and economic constraints relating 
thereto; and to design and analyze improved field pilots and tests 
and to develop a micellar-polymer applications matrix for use by 
the potential technology users; i.e., owner/operators. The report in- 
cludes the following: executive summary and project objectives; de- 
velopment of a predictive model for economic evaluation of reser- 
voirs; reservoir data bank for micellar-polymer recovery evaluation; 
PECON program for preliminary economic evaluation; ordering of 
candidate reservoirs for additional data acquisition; validation of 
predictive model by numerical simulation; and work forecast. 
Tables, figures and references are included. 


11954 (DOE/MC/12095—7) Microscopic study of oil re- 
covery by carbon dioxide. Final report, October 1, 1978- 
August 31, 1980. Wang, G.C. (Alabama Univ., Tuscaloosa 
(USA). Dept. of Mineral Engineering). Dec 1980. Contract 
AS21-78ET12095. 92p. NTIS, PC AOS/MF AO1. 

Visual examinations of microscopic behavior of CO» flood- 
ing processes were conducted using a high pressure glass-bead 
packed transparent flow tube. The apparatus and techniques devel- 
oped have made it possible to observe the physical phenomena of 
the displacement of oil by CO» under both miscible and immiscible 
conditions. Effects of CO: slug size and formation dip on oil recov- 
ery were also investigated. The results have been recorded in a 
series of magnified color photographs for after-run study and inter- 
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pretation. Four natural crude oils ranging from API gravities of 15 
to 48 were chosen for displacement tests. The majority of the tests 
were performed at a temperature of 120°F and pressures from 1000 
to 2500 psi. Three types of displacement, namely: (a) immiscible, (b) 
semi-miscible, and (c) miscible, were observed within the testing 
pressure range. Type (b) is a dispersion process in which oil is dis- 
integrated into micro-size particles and transported in the CO» 
stream. More than one type of displacement could exist simulta- 
neously in a flooding system. A CO» slug that is too large is waste- 
ful and can cause early CO, breakthrough. A slug that is too small 
would allow the trailing water to channel through the oil bank and 
thus degenerate to an ordinary waterflooding; nevertheless, the oil 
recovery would be significantly increased over that achieved by a 
straight waterflooding. 


11955 (FE—2346-60) Michigan Basin maps showing oil 
and gas production in the Devonian-Mississippian shale se- 
quence. Matthews, R.D. (Dow Chemical U.S.A., Midland, 
MI). Feb 1980. Contract EX-76-C-01-2346. 220p. NTIS, PC 
A10/MF AOl. 

This report consists primarily of a set of maps which show 
the locations in the Michigan Basin of wells which have been re- 
ported as producing or as having shows of gas or oil from the 
Antrim and Berea formations. A brief discussion of the production 
of the maps is included. 


11956 (SAND—80-2216C) Development of technology for 
downhole steam production. SPE Paper 9776. Fox, R.L.; 
Donaldson, A.B.; Mulac, A.J. (Sandia National Labs., Albu- 
querque, NM (USA)). 1981. Contract AC04-76DP00789. 
17p. (CONF-810321—1). NTIS, PC A02/MF AOl1. 

From SPE California regional meeting; Bakersfield, CA, 
USA (25 Mar 1981). 

Two concepts for downhole production of steam for dri 'e 
operations have been selected for comparative development. The 
two designs differ in method of transferring heat from hot combus- 
tion gases to produce steam. A low pressure combustion design 
transfers energy to water through a heat exchanger thus enabling 
the combustion process to be conducted at a pressure less than the 
injection pressure; a high pressure combustion design mixes the 
combustion gases directly with water, resulting in the injection of 
steam and combustion gases into the reservoir. The comparative de- 
velopment program has included analysis of energy efficiency, 
computational examination of recovery, core recovery experiments, 
and field evaluation. Field tests have been conducted under low 
reservoir injection pressure (2.76 MPa). The tests were carried out 
in a 260 m (800 ft) deep reservoir utilizing a 2.5 acre five spot pat- 
tern. Data collected from injection and production wells included 
fluid flow rates, fluid compositions, and energy content. The reser- 
voir conditions were monitored by a combination of global flow 
measurements and simultaneous core flow tests. Test results have 
demonstrated that the recovery with the high pressure combustion 
design is equivalent to the low pressure design at low reservoir 
pressure. The injection of combustion gases with steam have re- 
duced the quantity of air contaminents released to the atmosphere. 


11957 (UCRL—15311) Study of foreign technologies re- 
lating to the exploitation of heavy oil reserves. (Roebuck As- 
sociates, Dallas, TX (USA)). Sep 1980. Contract W-7405- 
ENG-48. 250p. NTIS, PC Al1/MF AOI. 

The purpose of this study and report is to provide an in- 
depth assessment of foreign technology relating to the recovery of 
heavy crude oil in order to recognize and appraise processes and 
techniques that could influence or aid the development and exploi- 
tation of comparable resources in the USA. To accomplish this pur- 
pose, it was assumed and stipulated that this should include technol- 
Ogies in use, under development, and planned in the context of US 
technology, with emphasis on post-1978 activities. Even though 
heavy crude oil is understood to include only those liquid or semi- 
liquid hydrocarbons with a gravity of 20°API or less, technology 
applied to lighter crude oils with in situ viscosities of the same 
order of magnitude as some US heavy oils are also included. Tech- 
nologies primarily useful for the recovery of tar sand deposits and 
shale oils have been included if also applicable to heavy oil recov- 
ery. 
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11958 (DOE/PE—0026) State of competition in gasoline 
marketing. Book I. A study of refiner subsidization. Book II. 
An analysis of the subpoenaed documents (as required by 
Title III of the Petroleum Marketing Practices Act). Final 
report. Delaney, J.B.; Fenili, R.N. (Department of Energy, 
Washington, DC (USA). Assistant Secretary for Policy and 
Evaluation). Jan 1981. 475p. NTIS, PC A20/MF AO1. 

The Petroleum Marketing Practices Act was enacted in June 
1978. One part of that Act, Title III, required the Department of 
Energy to study the role of vertically integrated petroleum compa- 
nies in the marketing of gasoline. Specifically, the study was to 
focus on the pricing practices of these companies at their salaried 
retail outlets. A preliminary, limited analysis of nationwide market 
share trends was forwarded to Congress in December 1979 finding 
no evidence of pedatory practices. Part I of the Title III Study was 
transmitted to Congress in April 1980. The Part I analysis tentative- 
ly found no evidence of predatory subsidization or allocation subsi- 
dization by refiners at their company-operated retail gasoline out- 
lets. These tentative conclusions were debated by industry groups 
and legislative spokesmen both favoring and opposing the dissolu- 
tion of major petroleum companies at various Congressional hear- 
ings concerning legislation prohibiting refiner operations at retail. 
This Final Report supersedes the analysis conducted in Part I since 
it includes all the data used in Part I as well as additional data. The 
Final Report is divided into two parts. Book I examines several al- 
leged predatory practices of refiner marketers in light of recent de- 
velopments in gasoline marketing. Its basic thrust is to explore fully 
the hypothesis that refiners are engaged in a predatory campaign to 
eliminate their independent competitors, ultimately monopolizing 
gasoline marketing. Book II focuses on the internal financial and 
planning documents of nine integrated petroleum companies sub- 
poenaed during the course of the study. This volume specifically 
examines the marketing strategies adopted by these companies over 
the last decade, i.e., if investments in gasoline marketing were made 
for predatory or pecuniary reasons. A brief overview of each book 
follows. 
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REFER ALSO TO CITATION(S) 12028, 12029 


11959 (DOE/PO/10114—1(Vol.1)) Evaluation of brine 
disposal from the Bryan Mound site of the Strategic Petro- 
leum Reserve Program. Final report. Hann, R.W. Jr.; Ran- 
dall, R.E. (eds.). (Texas A and M Univ., College Station 
(USA)). Dec 1980. Contract FC96-79PO10114. 485p. NTIS, 
PC A21/MF AOl. 

The purpose of this report is to describe the environmental 
conditions found by the principal investigators during the predispo- 
sal study conducted from September 1977 through February 1980 
prior to the start of brine discharge in March 1980. The major areas 
of investigation are physical oceanography, analysis of the dis- 
charge plume, water and sediment quality, nekton, benthos, phyto- 
plankton, zooplankton, and data management. Volume | describes 
the results of the predisposal study, and it is divided into eight 
chapters entitled: Physical Oceanography, Analysis of the Dis- 
charge Plume, Water and Sediment Quality, Nekton, Benthos, Zoo- 
plankton, Phytoplankton, and Data Management. Volume 2 consists 
of appendices which contain additional supporting data in the form 
of figures and tables. 


11960 (DOE/PO/10114—1(Vol.2)) Evaluation of brine 
disposal from the Bryan Mound site of the Strategic Petro- 
leum Reserve Program. Final report. Hann, R.W. Jr.; Ran- 
dall, R.E. (eds.). (Texas A and M Univ., College Station 
(USA)). Dec 1980. Contract FC96-79PO10114. 305p. NTIS, 
PC Al4/MF AOl1. 

The purpose of this report is to describe the environmental 
conditions found by the principal investigators during the predispo- 
sal study conducted from September 1977 through February 1980 
prior to the start of brine discharge in March 1980. The major areas 
of investigation are physical oceanography, analysis of the dis- 
charge plume, water and sediment quality, nekton, benthos, phyto- 
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plankton, zooplankton, and data management. Volume 1 describes 
the results of the predisposal study, and it is divided into eight 
chapters entitled: Physical Oceanography, Analsyis of the Dis- 
charge Plume, Water and Sediment Quality, Nekton, Benthos, Zoo- 
plankton, Phytoplankton, and Data Management. Volume 2 consists 
of appendices which contain additional supporting data in the form 
of figures and tables. 


11961 (PB—80-203623) Evaluation of ammonia ‘fixation’ 
components in actual refinery sour waters. Final report Mar 
76-Nov 77. (American Petroleum Inst., Washington, DC). 
May 1980. 124p. NTIS, PC A06/MF AOIl. 

High ammonia concentrations (fixed ammonia) in stripped 
sour waters from petroleum refining are caused by weak organic 
acids and both weak and strong sulfur acids. The sulfur acids result 
from oxidation of sulfides present in sour water. Fixed ammonia 
can be eliminated by adding its molar equivalent of caustic to the 
top of the stripping column. Caustic addition does not interfere 
with sulfide removal. Recommended techniques for measuring cya- 
nide and sulfide concentrations in sour waters are inadequate. Am- 
monia concentration may be overestimated when the recommended 
procedure is used because ammonia can be generated from organic 
nitrogen compounds which are present in refinery sour waters. 


0209 Environmental Aspects 


11962 (PB—80-201742) Proposed 1979 outer continental 
shelf oil and gas lease sale offshore southern California. OCS 
sale No. 48. Final environmental statement. (Bureau of Land 
Management, Los Angeles, CA (USA). Pacific Outer Conti- 
nental Shelf Office). Jan 1979. 732p. NTIS, PC A99/MF 
A0l. 

The Environmental Statement considered all available data 
and evaluated potential effects of the proposed sale which might 
occur during exploration, development, and production of mineral 
resources. The following topics were specifically addressed: De- 
scription of the proposed action; Description of the environment; 
Environmental impacts of the proposed action; Mitigating measures 
not included in the proposed action; Unavoidable adverse environ- 
mental effects; Relationship between local and short-term uses of 
man’s environment and maintenance and enhancement of long-term 
productivity; Irreversible and irretrievable commitment of re- 
sources; Alternatives to the proposed action; Consultation and co- 
ordination. 


11963 (PB—80-201759) Proposed 1979 outer continental 
shelf oil and gas lease sale offshore southern California. OCS 
sale No. 48. Volume 2. Final environmental statement. 
(Bureau of Land Management, Los Angeles, CA (USA). 
Pacific Outer Continental Shelf Office). Jan 1979. 653p. 
NTIS, PC A99/MF AO1. 

Final Environmental Statement (FES), Sale No. 48, covered 
the Outer Continental Shelf (OCS) oil and gas lease sale area off- 
shore Southern California. The Environmental Statement consid- 
ered available data and evaluated potential effects of the proposed 
sale which might occur during exploration, development, and pro- 
duction of mineral resources. 


11964 (PB—80-201767) Proposed 1979 outer continental 
shelf oil and gas lease sale offshore southern California. 
Volume 3. OCS sale No. 48. Final environmental statement. 
(Bureau of Land Management, Los Angeles, CA (USA). 
Pacific Outer Continental Shelf Office). Jan 1979. 728p. 
NTIS, PC A99/MF AOl. 

Final Environmental Statement (FES), Sale No. 48, covered 
the Outer Continental Shelf (OCS) oil and gas lease sale area off- 
shore Southern California. The Environmental Statement consid- 
ered available data and evaluated potential effects of the proposed 
sale which might occur during exploration, development, and pro- 
duction of mineral resources. 


03 NATURAL GAS 
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0210 Legislation And Regulation 
REFER ALSO TO CITATION(S) 11958, 12112 
0220 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 12416 


11965 (AD-A—085460) Regulatory analysis and environ- 
mental impact statement. Regulations to implement the results 
of the international conference on tanker safety and pollution 
prevention. Final report. (Coast Guard, Washington, DC 
(USA)). 14 Nov 1979. 277p. NTIS, PC A13/MF AOl1. 

This document addresses the environmental and economic 
considerations of rulemaking actions concerning new standards for 
segregated ballast tanks, dedicated clean ballast tanks, crude oil 
washing systems, inert gas systems, and improved steering systems 
aboard U. S. flag tankers and foreign flag tankers which call on U. 
S. ports. 


0240 Storage 


11966 (SAND—81-0077) Field measurements plan for the 
SPR geotechnical program. Herrington, P.B. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). Jan 1981. Contract 
AC04-76DP00789. 13p. NTIS, PC A02/MF AOl1. 

These measurements will provide a sufficiently comprehen- 
sive data base to support the DOE SPR program in the preparation 
and operation of the SPR crude oil storage sites. The geotechnical 
program tasks to which the field measurements task is directly re- 
lated are: (1) long-term monitoring; (2) engineering evaluation; and 
(3) site characterization. 


0250 Combustion 


REFER ALSO TO CITATION(S) 12558 


03 NATURAL GAS 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 12304, 12305, 12306 


11967 (DOE/METC/12140—29) Petrology of the De- 
vonian gas-bearing shale along Lake Erie helps explain gas 
shows. Broadhead, R.F.; Potter, P.E. (Cincinnati Univ., OH 
(USA)). Nov 1980. Contract AC21-76ET12140. 53p. NTIS, 
PC A04/MF AOl1. 

Comprehensive petrologic study of 136 thin sections of the 
Ohio Shale along Lake Erie, when combined with detailed strati- 
graphic study, helps explain the occurrence of its gas shows, most 
of which occur in the silty, greenish-gray, organic poor Chagrin 
Shale and Three Lick Bed. Both have thicker siltstone laminae and 
more siltstone beds than other members of the Ohio Shale and both 
units also contain more clayshales. The source of the gas in the 
Chagrin Shale and Three Lick Bed of the Ohio Shale is believed to 
be the bituminous-rich shales of the middle and lower parts of the 
underlying Huron Member of the Ohio Shale. Eleven petrographic 
types were recognized and extended descriptions are provided of 
the major ones - claystones, clayshales, mudshales, and bituminous 
shales plus laminated and unlaminated siltstones and very minor 
marlstones and sandstones. In addition three major types of lamina- 
tion were identified and studied. Thirty-two shale samples were 
analyzed for organic carbon, whole rock hydrogen and whole rock 
nitrogen with a Perkin-Elmer 240 Elemental Analyzer and pro- 
vided the data base for source rock evaluation of the Ohio Shale. 


11968 Shallow, low-permeability reservoirs of northern 
Great Plains--assessment of their natural gas resources. Rice, 
D.D.; Shurr, G.W. (US Geol Surv, Denver, Colo). Ameri- 
can Association of Petroleam Geologists Bulletin ; 64: No. 7, 
969-987(Jul 1980). 
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Major resources of natural gas are entrapped in low-perme- 
ability, low-pressure reservoirs at depths less than 4000 ft in the 
northern Great Plains. This shallow gas is the product of the imma- 
ture stage of hydrocarbon generaticn and is referred to as biogenic 
gas. For detailed examination, the potential reservoir section was 
divided into five intervals represented by one or more formations 
and their correlatives. The intervals selected correspond to Mowry 
Shale, Belle Fourche Shale and Greenhorn Formation, Carlile 
Shale, Niobrara and Telegraph Creek Formations and Eagle Sand- 
stone, and Claggett Shale and Judith River Formation and their 
equivalents. Within each interval, several different facies are devel- 
oped. The following facies were identified and mapped for each in- 
terval: nonmarine rocks, coastal sandstones, shelf sandstones, silt- 
stones, shales, and chalks. Each facies contains distinct reservoir 
types, some of which are low in permeability. The most promising 
low-permeability reservoirs are developed in the shelf sandstone, 
siltstone, and chalk facies. The volume of recoverable gas in the 
United States portion will depend on the development of improved 
recovery technology and higher gas prices relative to costs. 


0305 Health And Safety 


11969 (PNL-SA—8703) Annotated bibliography: LNG 
safety and environmental control research. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1980. Contract 
AC06-76RL01830. 88p. NTIS, PC A05/MF AO1. 

This bibliography provides brief summaries of literature re- 
lated to LNG safety and environmental control, organized alpha- 
betically by author. 


0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 11978, 12469, 12470 


11970 (DOE/CS/30536—T1) Assessment of the possibil- 
ity of forecasting future natural gas curtailments. Lemont, S. 
(JBF Scientific Corp., Arlington, VA (USA)). Jan 1980. 
Contract AC01-78CS30536. 78p. NTIS, PC AO5S/MF AOl1. 

This study provides a preliminary assessment of the potential 
for determining probabilities of future natural-gas-supply interrup- 
tions by combining long-range weather forecasts and natural-gas 
supply/demand projections. An illustrative example which meas- 
ures the probability of occurrence of heating-season natural-gas cur- 
tailments for industrial users in the southeastern US is analyzed. 
Based on the information on existing long-range weather forecast- 
ing techniques and natural gas supply/demand projections enumer- 
ated above, especially the high uncertainties involved in weather 
forecasting and the unavailability of adequate, reliable natural-gas 
projections that take account of seasonal weather variations and un- 
certainties in the nation’s energy-economic system, it must be con- 
cluded that there is little possibility, at the present time, of combin- 
ing the two to yield useful, believable probabilities of heating- 
season gas curtailments in a form useful for corporate and govern- 
ment decision makers and planners. Possible remedial actions are 
suggested that might render such data more useful for the desired 
purpose in the future. The task may simply require the adequate in- 
corporation of uncertainty and seasonal weather trends into model- 
ing systems and the courage to report projected data, so that realis- 
tic natural gas supply/demand scenarios and the probabilities of 
their occurrence will be available to decision makers during a time 
when such information is greatly needed. 


11971 (DOE/EIA—0131(79)) Natural gas production and 
consumption 1979, (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Jan 1981. 33p. 
NTIS, PC A03/MF AO1. 

Total marketed production of natural gas in the United 
States during 1979 was 20,471 billion cubic feet, an increase of ap- 
proximately 497 billion cubic feet, or 2.5 percent over 1978. Texas 
and Louisiana, the two leading producing states, accounted for 70.5 
percent of total 1979 marketed production. In 1979, deliveries of 
natural gas to residential, commercial, industrial, electric utilities, 
and other consumers totaled 18,141 billion cubic feet. Total con- 
sumption, which includes lease, plant, and pipeline fuel in addition 
to deliveries to consumers, was 20,241 billion cubic feet in 1979 
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compared to 19,627 billion cubic feet in 1978, an increase of 3.1 
percent. Movements of natural gas into and out of each state are 
presented. Louisiana accounted for the largest quantity of net deliv- 
eries, 5,107 billion cubic feet, followed by Texas and Oklahoma 
with net deliveries of 2,772 billion cubic feet and 914 billion cubic 
feet, respectively. Imports of natural gas by pipeline from Canada 
and as liquefied natural gas (LNG) from Algeria totaled 1,253 bil- 
lion cubic feet in 1979. Total imports increased 288 billion cubic 
feet, or 29.8 percent, from 1978 levels. Exports of LNG to Japan 
and pipeline shipments to Canada and Mexico increased 6.0 percent 
from 52.5 billion cubic feet in 1978 to 55.7 billion cubic feet in 
1979. LNG shipments to Japan accounted for 92.1 percent of total 
exports in 1979. 


11972 (PB—80-205370) Conservation opportunities 
within the gas industry. Final report. Hardy, E.F.; Loose, 
J.C.; Paszkiewicz, R.G.; Pozar, N.J.; Barthel, R. (Jensen As- 
sociates, Inc., Boston, MA (USA)). 1 Apr 1980. Contract 
GRI-5011-310-0153. 137p. NTIS, PC A07/MF AOl1. 

The primary objective of this project is to identify and ana- 
lyze opportunities for improvements in gas industry operations 
which will increase their efficiency and decrease costs. Gas indus- 
try operations from the wellhead to the final sale are included in 
this analysis. The study plan progresses from identifying gas indus- 
try uses of gas and estimates of their volumes to identifying meth- 
ods of reducing these uses and estimates of their conservation po- 
tentials, assuming reasonable application of the methods identified. 
The concluding step of the study is the ranking of recommenda- 
tions for increased gas conservation in gas industry operations. 


0309 Artificial Stimulation 


11973 (DOE/MC/11047—T1) Design of a wireline hy- 
draulic fracturing tool. (Terra Tek, Inc., Salt Lake City, UT 
(USA)). Nov 1980. Contract AC21-79MC11047. 64p. NTIS, 
PC A04/MF AO1. 

Simulation of a reservoir with the intent to obtain a large 
treatment radius, approaching 100% of the drainage radius, is 
known as Massive Hydraulic Fracture (MHF) treatment. In order 
to achieve a large radial distance of propped fracture, vertical frac- 
ture must be inhibited. The in-situ stress must be known in order to 
predict the hydraulic fracture. This paper describes the results of 
the design and evaluation of wireline tools for measuring in-situ 
stress by hydraulic fracturing. These tools could reduce the cost of 
these stress measurements. The possibility of measuring in-situ 
stresses through perforated casing, thus reducing the chances of 
losing a well, was also evaluated. (DLC) 


11974 (DOE/MC/11577—T17) Small-scale experiments 
with an analysis to evaluate the effect of tailored pulse load- 
ing on fracture and permeability. Quarterly report No. 4, Sep- 
tember 11-December 11, 1980. McHugh, S.L. (SRI Interna- 
tional, Menlo Park, CA (USA)). Feb 1981. Contract AC21- 
79MC11577. 29p. NTIS, PC A03/MF A011. 

Methods are being examind for increasing the production of 
natural gas from marginal reserves. The eastern Devonian shales 
were selected for the application and evaluation of novel and exist- 
ing well-stimulation techniques. One technique selected for further 
study was fracturing with tailored pulse loading, i.e., shaping the 
borehole input pressure-history to produce a specified fracture pat- 
tern. The primary conclusions from the tasks performed during this 
quarter are that (1) the modifications to NAG-FRAG and the gas 
flow model improve the ability of the calculational simulations to 
reproduce the main features of the field experiments and (2) fluid 
flow to the borehole could occur in the GF2 test but would be sup- 
pressed in GF3, in approximate agreement with results from the 
1980 MultiFrac tests. 


11975 (LA-UR—81-645) Methane hydrate gas production 
by thermal stimulation. McGuire, P.L. (Los Alamos Scien- 
tific Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
22p. (CONF-810317—1). NTIS, PC A03/MF AOI. 

From 4. Canadian permafrost conference; Calgary, Alberta, 


Canada (2 Mar 1981). 
Two models have been developed to bracket the expected 


gas production from a methane hydrate reservoir. The frontal- 
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sweep model represents the upper bound on the gas production, 
and the fracture-flow model represents the lower bound. Paramet- 
ric studies were made to determine the importance of a number of 
variables, including porosity, bed thickness, injection temperature, 
and fracture length. These studies indicate that the hydrate-filled 
porosity should be at least 15%, reservoir thickness should be about 
25 ft or more, and well spacing should be fairly large (maybe 40 
acres/well), if possible. Injection temperatures should probably be 
between 150 and 250°F to achieve an acceptable balance between 
high heat losses and unrealistically high injection rates. Numerous 
important questions about hydrate gas production remain unan- 
swered. 


11976 Foam fracturing the Devonian shale. Komar, C.A.; 
Yost, A.B.; Sinclair, A.R. (DOE, Morgantown, WVa). 
World Oil ; 191: No. 1, 119-134(Jul 1980). 

Recent analyses of lab and field tests suggest that foam frac- 
turing is suitable for the shallow, low temperature Devonian shale 
of eastern Kentucky and West Virginia. Treatment design, cost and 
results obtained are covered. 23 refs. 


0320 Transport, Pipelines, And Handling 


11977 (PB—80-202278) Quarterly report No. 4 to the 
President and Congress on the construction of the Alaska 
Natural Gas Transportation System. (Office of the Federal 
Inspector for the Alaska Natural Gas Transportation 
System, Washington, DC (USA)). Jul 1980. 25p. NTIS, PC 
A02/MF AOl1. 

The items discussed in this report have been selected to pro- 
vide an accurate, overall picture of the recent progress on the 
Alaska Natural Gas Transportation System (ANGTS). Significant 
developments occurring during the second quarter of Calendar 
Year 1980 are discussed. 


11978 (PB—80-207210) Safety aspects of liquefied natu- 
ral gas in the marine environment. Final report. (National 
Materials Advisory Board (NRC), Washington, DC (USA)). 
Jun 1980. Contract DOT-CG-74248-A. 355p. NTIS, PC 
A16/MF AOl1. 

This study evaluates the safety issues associated with the 
marine transportation, handling, and storage of LNG. The panel 
concluded that the first concern should be the prevention of an ac- 
cident that would lead to a large, uncontrolled release of LNG in 
or near populated areas. This concern was addressed by reviewing 
the design principles of LNG transportation systems, the operation- 
al principles involved in the shipment of LNG, and other factors 
that might reasonably be expected to improve further the safety of 
the system. The panel concluded that the second concern was the 
development of ways to mitigate the consequences of potentially 
hazardous LNG releases in the event that, contrary to all expecta- 
tions, measures to maintain tank integrity should fail. Development 
of these methods requires an understanding of the underlying physi- 
cal and chemical principles governing large LNG release, including 
spill dynamics, dispersion on water as well as on land, ignition, and 
resulting fire and blast effects. 


04 OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 11874, 12099 
0403 Drilling, Fracturing, And Mining 


11979 (DOE/ET/12532—1) Oil shale mining cost analy- 
sis. Volume I. Surface retorting process. Final report. Res- 
nick, B.S.; English, L.M.; Metz, R.D.; Lewis, A.G. (Ketron, 
Inc., Wayne, PA (USA)). Jan 1981. Contract AMO1- 
77ET 12532. 153p. NTIS, PC A08/MF AOl1. 

An Oil Shale Mining Economic Model (OSMEM) was de- 
veloped and executed for mining scenarios representative of com- 
mercially feasible mining operations. Mining systems were evaluat- 
ed for candidate sites in the Piceance Creek Basin. Mining methods 
selected included: (1) room-and-pillar; (2) chamber-and-pillar, with 
spent shale backfilling; (3) sublevel stopping; and (4) sublevel stop- 
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ping, with spent shale backfilling. Mines were designed to extract 
oil shale resources to support a 50,000 barrels-per-day surface proc- 
essing facility. Costs developed for each mining scenario included 
all capital and operating expenses associated with the underground 
mining methods. Parametric and sensitivity analyses were per- 
formed to determine the sensitivity of mining cost to changes in 
capital cost, operating cost, return on investment, and cost escala- 
tion. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 11918, 11979 


11980 (DOE/CS/50019—1) Improving low temperature 
properties of synthetic diesel fuels derived from oil shale. Al- 
ternative fuels utilization program. Frankenfeld, J.W.; 
Taylor, W.F. (Exxon Research and Engineering Co., 
Linden, NJ (USA). Products Research Div.). Nov 1980. 
Contract AC01-79CS50019. 91p. NTIS, PC AOS/MF AO1. 

The ability of additives to improve the cold flow properties 
of shale oil derived fuels boiling in the diesel fuel range was evalu- 
ated. Because a commercial shale oil industry did not exist to pro- 
vide actual samples of finished fuels, a representative range of hy- 
droprocessed shale oil fractions was prepared for use in the additive 
testing work. Crude oil shale from Occidental Shale Company was 
fractionated to give three liquids in the diesel fuel boiling range. 
The initial boiling point in each case was 325°F (163°C). The final 
boiling points were 640°F (338°C), 670°F (354°C) and 700°F 
(371°F). Each fraction was hydrotreated to three different severi- 
ties (800, 1200 and 1500 psi total pressure) over a Shell 324 nickel 
molybdate on alumina catalyst at 710 to 750°F to afford 9 different 
model fuels. A variety of commercial and experimental additives 
were evaluated as cold flow improvers in the model fuels at treat 
levels of 0.04 to 0.4 wt %. Both the standard pour point test 
(ASTM D97) and a more severe low temperature flow test (LTFT) 
were employed. Reductions in pour points of up to 70°F and im- 
provements in LTFT temperatures up to 16°F were achieved. It is 
concluded that flow improver additives can play an important role 
in improving the cold flow properties of future synthetic fuels of 
the diesel type derived from oil shale. 


11981 (DOE/LC/10036—T2) Occidental vertical modi- 
fied in situ process for the recovery of oil from oil shale. 
Phase II. Quarterly progress report, September 1-November 
30, 1979. (Occidental Oil Shale, Inc., Grand Junction, CO 
(USA)). Dec 1979. Contract FC20-78LC10036. 124p. NTIS, 
PC A06/MF AOI1. 

The major activities at OOSI’s Logan Wash site during the 
quarter were: driving the access drifts towards the underground lo- 
cations for Retorts 7 and 8; manway raise boring; constructing the 
change house; rubbling the first lift of Mini-Retort (MR)1; prepar- 
ing the Mini-Retorts for tracer testing; coring of Retort 3E; and be- 
ginning the DOE instrumentation program. 


11982 (DOE/LC/10036—T7) Occidental vertical modi- 
fied in situ process for the recovery of oil from oil shale. 
Phase II. Quarterly progress report, September 1, 1980-No- 
vember 30, 1980. (Occidental Oil Shale, Inc., Grand Junc- 
tion, CO (USA)). Jan 1981. Contract FC20-78LC10036. 
438p. NTIS, PC Al9/MF AO1. 

The major activities at OOSI’s Logan Wash site during the 
quarter were: mining the voids at all levels for Retorts 7 and 8; 
blasthole drilling; tracer testing MR4; conducting the start-up and 
burner tests on MR3; continuing the surface facility construction; 
and conducting Retorts 7 and 8 related Rock Fragmentation tests 
Environmental monitoring continued during the quarter, and the 
data and analyses are discussed. Sandia National Laboratory and 
Laramie Energy Technology Center (LETC) personnel were active 
in the DOE support of the MR3 burner and start-up tests. In the 
last section of this report the final oil inventory for Retort 6 pro- 
duction is detailed. The total oil produced by Retort 6 was 55,696 
barrels. 
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11983 (DOE/LC/10787—72) Investigation of the Geo- 
kinetics horizontal in situ oil shale retorting process. Quarter- 
ly report, October, November, December 1980. Hutchinson, 
D.L. (Geokinetics, Inc., Concord, CA (USA)). Feb 1981. 
Contract FC20-78LC10787. 77p. NTIS, PC AOS/MF AOl. 

The ignition of Geokinetics first full-sized prototype retort 
(Retort 24) was completed on December 1, 1980. Recovery of oil 
from Retort No. 24 began about midway through December, and 
531 barrels of oil had been recovered by the end of the quarter. A 
cold oil effect resulted in the accumulation of oil within the retort. 
Five thousand one ninety one barrels of oil were shipped to WES- 
RECO, Salt Lake City, Utah during the quarter, and the shale oil 
was blended into No. 5 fuel oil, which was sold to industrial users. 
The Retort No. 25 post-blast core drilling program was completed 
in October. A total of seven core holes were drilled. Evaluation of 
the core samples was underway. Preliminary analysis indicated 
good breakage in the lower portion of Retort No. 25. A new tech- 
nique for sealing retort surface fractures was designed and imple- 
mented on Retort No. 25. A layer of bentonite with gas and steam 
retention properties was applied to the retort surface and covered 
with a layer of topsoil. 


11984 (FE—1747-12) BX in situ oil shale project. Quar- 
terly technical progress report, March 1, 1980-May 31, 1980. 
Dougan, P.M. (Equity Oil Co., Salt Lake City, UT (USA)). 
20 Jun 1980. Contract FC20-78LC10747. 203p. NTIS, PC 
A10/MF AOl. 

The BX In Situ Oil Shale Project operated continuously 
during the quarter March 1, 1980 to May 31, 1980. During that 
time, 105,038 barrels of water as steam were injected at an average 
wellhead temperature of 515°F. and an average wellhead pressure 
of 1366 psig. The Project superheater which has been a continuing 
source of Project mechanical problems was placed in continuous 
service on May 23, 1980, and at the end of the quarter steam was 
being injected at superheated temperatures. Evidence of continuing 
formation heatup was recorded in each of the temperature observa- 
tion wells during the quarter. This heatup was accompanied by fail- 
ure of some of the thermocouples in two of the three temperature 
observation wells on March 13, 1980. 


11985 (SAND—80-2413) Lumped mass modeling of over- 
burden motion during explosive blasting. Schamaun, J.T. 
(Sandia National Labs., Albuquerque, NM (USA)). Feb 
1981. Contract AC04-76DP00789. 25p. NTIS, PC A02/MF 
AOl. 

The in situ extraction of oil from most oil shale beds is 
highly dependent upon explosive fracturing and rubbling of rock in 
a controlled and predictable manner. Besides the rubbling require- 
ment, it is also important that the surrounding rock remain compe- 
tent to minimize fluid leakage during processing. For rubbling con- 
cepts in which the overburden is explosively lifted to provide the 
required void in an oil shale zone, an engineering lumped mass 
model has been devised to describe the motion of the overburden. 
The model simulates the overburden as an array of interacting 
lumped masses which are loaded from below with a time-dependent 
force to approximate the explosive load. Correlation with experi- 
mental data obtained from field blasting operations shows that this 
model will provide an adequate approximation of overburden be- 
havior. The basic features of the model are described in the report 
along with the correlations with field data. Results from several 
parametric studies are also presented which were used to aid in 
blast design. This lumped mass model can be extended to include 
other parameters and has potential for the study of other related 
blasting situations. 


11986 (SAND—80-2819) Minimum bed parameters for in 
situ processing of oil shale. Fourth quarterly report, July 1- 
September 30, 1980. Tyner, C.E. (Sandia National Labs., Al- 
buquerque, NM (USA)). Jan 1981. Contract AC04- 
76DP00789. 29p. NTIS, PC A03/MF AO1. 

Oil shale retort run 030, consisting of a 7.6 cm diameter by 
28 cm long competent shale core drilled axially with seven 0.95 cm 
holes in a hexagonal pattern (i.e., a borehole retort), was complet- 
ed. Model calculations were made using Sandia’s block retorting 
code for comparison with experimental data. The observed retort- 
ing rate was 9.7 cm/h, while the calculated rate was 9.0 cm/h. 
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Peak temperatures ranged from 670 to 790°C, while calculated 
peak temperatures ranged from 780 to 820°C. The observed yield 
was 69% compared to a calculated value of 78%. The success of 
the borehole retorting experiment has demonstrated the technical 
feasibility of borehole retorting. The generally good agreement be- 
tween observed and calculated temperature profiles, char boundary 
location, retorting rate, local heating rate, and yield has constituted 
an important contribution to model validation efforts. 

examination of 


11987 Hueckel theory 


the 
hydrodenitrogenation of pyridine. Duben, A.J. (South 
Dakota School of Mines and Technology, Rapid City). 
Journal of Physical Chemistry, The ; 85: No. 3, 245-248(5 Feb 
1981). 


In order to examine the relative ease by which the catalytic 
hydrodesulfurization of thiophene and the catalytic denitrogenation 
of pyridine proceed, I have used simple Hueckel molecular orbital 
theory to study both reactions. In both cases, the description of the 
catalyst (presumed to have been a typical cobalt-molybdenum cata- 
lyst) was kept the same in order to achieve consistency in the treat- 
ment of the two problems and comparability of the results. Appli- 
cation of the model yielded results consistent with the experimental 
observation that denitrogenation is more difficult than desulfuriza- 
tion. Six-membered rings, such as pyridine, produced a different 
distribution of 7 molecular orbitals than were obtained with a five- 
membered ring, such as thiophene, in both the free and adsorbed 
states. Ring connectivity appeared to have been the primary factor 
affecting the electronic structures of the species undergoing the 
catalytic reactions. 


0407 Health And Safety 

REFER ALSO TO CITATION(S) 12936 

0408 Marketing And Economics 

REFER ALSO TO CITATION(S) 11983, 12417 

0409 Waste Research And Management 


REFER ALSO TO CITATION(S) 11911 


11988 (DOE/EV/04960—6) Formation and transforma- 
tion of organic species emitted from oil shale processing. Na- 
tusch, D.F.S. (Colorado State Univ., Fort Collins (USA). 
Dept. of Chemistry). 1980. Contract AS02- 
77EV04347: AS02-78EV04960. 49p. NTIS, PC A03/MF 
AOl. 

Extensive studies have been conducted on the class of com- 
pounds known as polycyclic organic matter (POM) and on the var- 
ious transformations which POM can undergo in association with 
coal fly ash. These studies were the subject of a previous DOE 
contract. It is important to recognize, however, that much of the 
information obtained is directly transferrable to POM transforma- 
tions on particles derived from oil shale processing. Organic species 
emitted to the atmosphere from oil shale retorting operations are of 
several types. These include gaseous material, particulate material, 
retorted oil shale dusts, and shale oil mist. However, the extent to 
which each of these will be represented in a full scale oil shale re- 
torting operation is unknown. Characterization studies to date have 
concentrated on determination of the organic species associated 
with particulate material. Retorted oil shale dusts have been ob- 
tained from the PARAHO above ground oil shale retorting oper- 
ation and represent both the direct and indirect mode of operation. 
In addition, retorted oil shale dusts have been obtained from the 10- 
ton retort operated by the Laramie Energy Technology Center 
(LETC). These dusts have been extensively studied to establish 
their morphological characteristics using scanning electron micros- 
copy. Their matrix composition and trace elemental content have 
also been determined and reported. In addition, particulate samples 
have been collected during operation of the LETC 10-ton retort. 
Only small amounts of particulate material were obtained so exten- 
sive physicochemical characterization was not attempted. 
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11989 (PNL-SA—7592) Determination of sulfur species 
in oil shale waste waters by ion chromatography. McFadden, 
K.M.; Garland, T.R. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1980. Contract AC06- 
76RL01830. 20p. NTIS, PC A02/MF AO1. 

Ion chromatography was evaluated for analysis of sulfur (S) 
species in oil shale waste waters. Chromatographic separation of 
$2037" and SCN’, the effect of high salt concentration on the elu- 
tin of SO,*, and the inherent instability of S species in the sam- 
ples are discussed. Several sulfur-oxide anions, including S,0,7, 
$2037", S2Os*, and S,0;7> were unstable when added to solution, 
forming SO;*, SO,7”. However the method proved applicable to 
determination of SO37>, SO,*>, SxO3*> and SCN7™ in oil shale retort 
water and from retorted shale in both laboratory and field studies. 


0410 Enviromental Aspects 


11990 (LA-UR—81-533) Summary of the setting, air 
quality problems, and meteorological activities in the oil shale 
region. Barr, S.; Clements, W.E. (Los Alamos Scientific 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 8p. 
(CONF-810218—2). NTIS, PC A02/MF AOl1. 

From Ascot modeling meeting; Tucson, AZ, USA (5 Feb 
1981). 

This document discusses air quality problems that may arise 
in the valleys of the Uinta mountains and the Roan Ridge in the oil 
shale area in western Colorado and eastern Utah. A meteorological 
field expedition that was undertaken in August 1980 by LASL and 
PNL is described. (DLC) 


11991 (PB—80-203219) Groundwater quality monitoring 
of western oil shale development: monitoring program devel- 
opment. Slawson, G.C. Jr. (General Electric Co., Santa Bar- 
bara, CA (USA). Center for Advanced Studies). May 1980. 
Contract EPA-68-03-2449. 200p. NTIS, PC A09/MF AOI1. 
This report presents the development of a preliminary design 
of a groundwater quality monitoring program for oil shale oper- 
ations, such as proposed for Federal Prototype Lease Tracts U-a 
and U-b in eastern Utah. A preliminary decision framework for 
monitoring design for this type of oil shale operation is presented. 
Included under the broad topic of the monitoring plan are recom- 
mendations for developing background data bases on pollutant 
source characteristics, the hydrogeologic framework of the study 
area, existing water quality, and infiltration, as well as recommen- 
dations for monitoring pollutant quality, and infiltration, as well as 
recommendations for monitoring pollutant mobility. 
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11992 (GJBX—34(81)) Estimation of intermediate grade 
uranium resources. Final report. Lambie, F.W.; Kendall, 
G.R.; Klahn, L.J.; Davis, J.C.; Harbaugh, J.W. (Terradata, 
San Francisco, CA (USA)). Dec 1980. Contract AC13- 
76GJ01664. 84p. NTIS, PC AOS5/MF AOl1. 

The purpose of this project is to analyze the technique cur- 
rently used by DOE to estimate intermediate grade uranium (0.01 
to 0.05% Us3QOs) and, if possible, suggest alternatives to improve the 
accuracy and precision of the estimate. There are three principal 
conclusions resulting from this study. They relate to the quantity, 
distribution and sampling of intermediate grade uranium. While the 
results of this study must be validated further, they indicate that 
DOE may be underestimating intermediate level reserves by 20 to 
30%. Plots of grade of UsOs versus tonnage of ore and tonnage 
U3;Os indicate grade-tonnage relationships that are essentially log- 
linear, at least down to 0.01% U3Os. Though this is not an unex- 
pected finding, it may provide a technique for reducing the uncer- 
tainty of intermediate grade endowment. The results of this study 
indicate that a much lower drill hole density is necessary for DOE 
to estimate uranium resources than for a mining company to calcu- 
late ore resources. Though errors in local estimates will occur, they 
will tend to cancel over the entire deposit. 
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11993 World uranium resources. Deffeyes, K.S. (Prince- 
ton Univ., NJ); MacGregor, I.D. Scientific American ; 242: 
No. 1, 50-60(Jan 1980). 

To estimate the total resource availability of uranium, the 
authors’ approach has been to ask whether the distribution of urani- 
um in the earth’s crust can be reasonably approximated by a bell- 
shaped log-normal curve. In addition they have asked whether the 
uranium deposits actually mined appear to be a portion of the high- 
grade tail, or ascending slope, of the distribution. This approach 
preserves what they feel are the two most important guiding princi- 
ples of Hubbert’s work, for petroleum, namely recognizing the geo- 
logical framework that contains the deposits of interest and examin- 
ing the industry's historical record of discovering those deposits. 
Their findings, published recently in the form of a book-length 
report prepared for the US Department of Energy, suggest that for 
uranium the crustal-distribution model and the mining-history 
model can be brought together in a consistent picture. In brief, they 
conclude that both sets of data can be described by a single log- 
normal curve, the smoothly ascending slope of which indicates ap- 
proximately a 300-fold increase in the amount of uranium recover- 
able for each tenfold decrease in ore grade. This conclusion has im- 
portant implications for the future availability of uranium. They 
hasten to add, however, that this is only an approximative argu- 
ment; no rigorous statistical basis exists for expecting a log-normal 
distribution. They continue, pointing out the enormously complex 
range of geochemical behavior of uranium - and its wide variety of 
different binds of economic deposit. Their case study, supported by 
US mining records, indicates that the supply of uranium will not be 
a limiting factor in the development of nuclear power. 


0502 Exploration 


11994 (GJBX—19(81)) Engineering report on drilling in 
the Oakville-Goliad project, Laredo-McAllen Quadrangles, 
Texas. Abramiuk, I.N. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA)). Jan 1981. Contract AC13- 
76GJO1664. Sip. NTIS, PC E03/MF $3.50. 

Includes 6 sheets of 24 reduction microfiche. 

Engineering details, statistics, individual borehole histories, 
and geophysical logs of the 12 holes drilled for this project are pre- 
sented. Geophysical logs, on microfiche, are included. The Oak- 
ville-Goliad drilling project was conducted by BFEC in support of 
the US Department of Energy (DOE) National Uranium Resource 
Evaluation (NURE) program. This project consisted of 12 drill 
holes ranging in depth from 217 to 3110 ft (66.14 to 947.93 m). A 
total of 28,646 ft (8731.30 m) was drilled, of which 1049 ft (319.74 
m) were cored. The objective of the project was to obtain subsur- 
face data that would permit a more accurate estimate to be made of 
the uranium potential in the Tertiary formations within the project 
area. This project was drilled during two different time periods. 
Holes OG-3 and OG-17A were drilled between September 13 and 
September 26, 1979 and the remaining 10 holes were drilled be- 
tween March 28, 1980 and June 15, 1980. 


11995 (GJBX—39(81)) National Uranium Resource Eval- 
uation Program. Regional hydrogeochemical and stream sedi- 
ment survey of the Llano NIMS Quadrangle, Texas. Butz, 
T.R.; French, J.H.; Grimes, J.G.; Helgerson, R.N.; Pritz, 
P.M. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 31 
Oct 1980. Contract AC13-76GJ01664. 277p. (K/UR—144). 
NTIS, PC E10/MF $3.50. 

Groundwater data (161 samples) show that an area encom- 
passing groundwater samples with >= 6.45 ppB U is present in 
the central portion of the study area. These samples are produced 
primarily from the Valley Springs Gneiss, Town Mountain Granite, 
and younger granites. High specific conductance values do not cor- 
relate strongly with high U values, indicating that U in ground- 
water is not a function of dissolved solids. Li, Si, K. Na, Cl, and 
SO; correlate positively with U, while total alkalinity, pH. and bi- 
carbonate correlate negatively with U. The uranium:specific con- 
ductance, U:B, and U:SO, ratios correlate positively with U 
Groundwater data indicate the presence of U in a slightly acidic, 
low salinity hydrogeochemical environment. Stream sediment data 
(651 samples) indicate that four areas with soluble U values > = 
4.13 ppM are present in the central, northwestern, and eastern por- 
tions of the survey area. All of these areas are associated with the 
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presence of Precambrian granites. Areas with high total U (U-NT) 
values are generally coincident with high soluble U trends. Though 
trace element associations vary for each of the four areas, all are 
high in Ce, La, Y, and Zr. Soluble U is positively correlated with 
Y, Zr, Be, Ce, La, Fe, Na, Ba, Ti, Mn, Li, Zn, Pb, Th, Nb, Sc, and 
V; and it is negatively correlated with Ca, Se, Mg, and B. Th 
values >= 17 ppM coincide with high U values in three of the 
four aforementioned areas. Th correlates positively with soluble 
and total U, the Th/total U ratio, Y, Zr, Be, Ce, La, Na, Ag, and 
Nb, and negatively with Ca and Mg. A polymetallic association in- 
cluding Cr, Co, Cu, Fe, Ni, Sc, V, and Zn is present in sediment 
derived from some portions of the Precambrian Llano Supergroup. 


11996 (GJBX—40(81)) Macen 1° x 2° NTMS area, Geor- 
gia. Data report. National uranium resource evaluation pro- 
gram. Hydrogeochemical and stream sediment reconnaissance. 
Fay, W.M. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Nov 1980. Contract AC13- 
76GJ01664. 18p. (DPST—80-146-23). NTIS, PC A02/MF 
AOl. 

Results of ground water and stream sediment reconnaissance 
in the National Topographic Map Series (NTMS) Macon 1° x 2° 
quadrangle are presented. Surface sediment samples were collected 
at 1014 sites. Ground water samples were collected at 1187 sites. 
Neutron activation analysis (NAA) results are given for uranium 
and 16 other elements in sediments, and for uranium and 8 other 
elements in ground water. Field measurements and observations are 
reported for each site. Analytical data and field measurements are 
presented in tables and maps. Data from ground water sites include 
(1) water chemistry measurements (pH, conductivity, and alkalin- 
ity), (2) physical measurements where applicable (water tempera- 
ture, well description, etc.), and (3) elemental analyses (U, Al, Br, 
Cl, Dy, F, Mn, Na, and V). Data from sediment sites include (1) 
stream water chemistry measurements, and (2) elemental analyses 
for sediment samples (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, 
Sc, Sm, Na, Ti, V, and Yb). Sample site descriptors (stream charac- 
teristics, vegetation, etc.) are given. Areal distribution maps, histo- 


grams, and cumulative frequency plots for most elements and for 
U/Th and U/Hf ratios are included. Key data from stream water 
sites include (1) water quality measurements (pH, conductivity, and 
alkalinity) and (2) elemental analyses (U, Al, Br, Ci, Dy, F, Mg, 
Mn, Na, and V). 


11997 (GJBX—41(81)) Aerial radiometric and magnetic 
survey: Valentine National Topographic Map, South Dakota. 
Final report. (Geodata International, Inc., Dallas, TX 
(USA)). 1981. Contract AC13-76GJ01664. 232p. NTIS, PC 
E11/MF $7.85. 

Includes 36 sheets of 48 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Valentine National Topographic Map NK14-4 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total gamma ray and 
earth's magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all sur- 
veyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus mag- 
netic field data as measured at a base station. A general description 
of the area, including descriptions of the various geologic units and 
the corresponding airborne data, is included also. 


11998 (GJBX—42(81)) Aerial radiometric and magnetic 
survey: Martin National Topographic Map, South Dakota. 
Final report. (Geodata International, Inc., Dallas, TX 
(USA)). 1981. Contract AC13-76GJ01664. 192p. NTIS, PC 
E09/MF $7.10. 

Includes 34 sheets of 48 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Martin National Topographic Map NK14-1 are presented. The air- 
borne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
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equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth's surface, total gamma ray and 
earth's magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all sur- 
veyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus mag- 
netic field data as measured at a base station. A general description 
of the area, including descriptions of the various geologic units and 
the corresponding airborne data, is included also. 


11999 (GJBX—43(81)) Aerial radiometric and magnetic 
survey: Scott City National Topographic Map, Kansas. Final 
report. (Geodata International, Inc., Dallas, TX (USA)). 
1981. Contract AC13-76GJO1664. 210p. NTIS, PC E10/MF 
$7.55. 

Includes 35 sheets of 48 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Scott City National Topographic Map NJ14-4 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total gamma ray and 
earth's magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all sur- 
veyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for -ach line are included, with one set 
displaying the above-cited da:a. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus mag- 
netic field data as measured at a base station. A general description 
of the area, including descriptions of the various geologic units and 
the corresponding airborne data, is included also. 


12000 (GJBX—44(81)) Aerial radiometric and magnetic 
survey: Goodland National Topographic Map, Kansas. Final 
report. (Geodata International, Inc., Dallas, TX (USA)). 
1981. Contract AC13-76GJ01664. 212p. NTIS, PC E10/MF 
$7.70. 

Includes 36 sheets of 48 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Goodland National Topographic Map NJ14-1 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile lots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total gamma ray and 
earth's magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all sur- 
veyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus mag- 
netic field data as measured at a base station. A general description 
of the area, including descriptions of the various geologic units and 
the corresponding airborne data, is included also. 


12001 (GJBX—46(81)) Aerial gamma ray and magnetic 
survey Omaha quadrangle Iowa and Nebraska. Final report. 
(EG and G GeoMetrics, Sunnyvale, CA (USA)). Jan 1981. 
Coutract AC13-76GJ01664. 214p. NTIS, PC E08/MF $3.65. 

Includes 8 sheets of 48 reduction microfiche. 

The Omaha quadrangle covers approximately 7100 aquare 
miles of area in lowa and Nebraska. It overlies the northern portion 
of the Forest City Basin. Thick glacial deposits and loess overlie 
Cretaceous and Pennsylvanian strata within the quadrangle. Pre- 
cambrian crystalline material comprises the basement in this area. A 
search of available literature revealed no known uranium deposits. 
A total of one hundred and one uranium anomalies were detected 
and are discussed briefly in this report. None were considered sig- 
nificant and all appear to be related to cultural features. Magnetic 
data appears to be in agreement with existing structural interpreta- 
tions of the area, though some isolated features may represent com- 
plexities in the Precambrian basement material. 
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12002 (GJBX—47(81)) Aerial gamma ray and magnetic 
survey Fort Dodge quandrangle Iowa. Final report. (EG and 
G GeoMetrics, Sunnyvale, CA (USA)). Jan 1981. Contract 
AC13-76GJ01664. 225p. NTIS, PC E09/MF $3.65 . 

Includes 8 sheets of the 48 reduction microfiche. 

The Fort Dodge quadrangle covers approximately 7200 
square miles of the corn belt region in western Iowa. Glacial and 
related Quaternary sedimentation dominate the entire surface. Cre- 
taceous and Pennsylvanian sediments underly the glacial deposits. 
Precambrian basement is at shallow depth throughout the quadran- 
gle. A search of available literature revealed no known uranium de- 
posits. A total of 108 uranium anomalies were detected and are dis- 
cussed briefly in this report. None were considered significant, and 
all appeared to be related to cultural features. Quaternary loess de- 
posits had relatively higher concentrations of K, U, and T than the 
rest of the quadrangle. Magnetic data appear to correlate strongly 
with the underlying Precambrian material. 


12003 (GJBX—48(81)) Aerial gamma ray and magnetic 
survey danville quadrangle Indiana and Illinois. Final report. 
(EG and G GeoMetrics, Sunnyvale, CA (USA)). Jan 1981. 
Contract AC13-7GJ01664. 251p. NTIS, PC E09/MF $3.65. 

Includes 8 sheets of 48 reduction microfiche. 

The Danville quadrangle covers approximately 7250 square 
miles of area in Illinois and Indiana within the Midwestern Physio- 
graphic Province. Thick glacial deposits overlie lower Paleozoic 
strata in this area. Precambrian crystalline material revealed no 
known uranium deposits. A total of sixty-seven uranium anomalies 
were detected and are discussed briefly in this report. None were 
considered significant and all appear to be related to cultural fea- 
tures. Magnetic data appears to be in agreement with existing struc- 
tural interpretations of the area, though some high gradient areas 
may represent complexities in the Precambrian basement material. 


12004 (GJBX—49(81)) Aerial gamma ray and magnetic 
survey Fort Wayne quadrangle Indiana, Ohio, and Michigan. 
Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Jan 1981. Contract AC13-76GJ01664. 265p. NTIS, 
PC E09/MG $3.65. 

Includes 8 sheets of 48 reduction microfiche. 

The Fort Wayne quadrangle covers approximately 7000 
square miles of area in Indiana, Ohio, and Michigan within the 
Midwestern Physiographic Province. Within this area, a moderately 
thick lower Paleozoic section overlies the Precambrian basement. 
Wisconsinan glacial material and lacustrine sediments comprise the 
majority of the surficial material. A search of available literature re- 
vealed no known uranium deposits. A total of seventy-four uranium 
anomalies were detected and are discussed briefly in this report. 
Radiometric data appears to reflect the glacial history of the area. 
None of the anomalies were considered significant and all appear to 
be related to cultural features. Magnetic data appears to be in 
agreement with existing structural interpretations of the area. 


12005 (GJBX—50(81)(Vol.2)(SanFrancisco)) Airborne 
gamma-ray spectrometer amd magnetometer survey: San 
Francisco quadrangle (California). Final report. (High Life 
Helicopters, Inc., Puyallup, WA (USA); QEB, Inc., Lake- 
wood, CO (USA)). 1981. Contract AC13-76GJO1664. 160p. 
NTIS, PC A08/MF AOl. 

Ten uranium anomalies meet the minimum statistical require- 
ments as defined in Volume I. These anomalies are tabulated and 
are shown on the Uranium Anomaly Interpretation Map, together 
with the interpretation of the magnetic data. Potassium (%K), 
equivalent Uranium (ppM eU), equivalent Thorium (ppM eT), eU/ 
eT, eU/K, eT/K, and Magnetic Pseudo Contour Maps are present- 
ed in Appendix E. Stacked Profiles showing geologic strips maps 
along each flight line together with sensor data, and ancillary data 
are presented in Appendix F. All maps and profiles were prepared 
on a scale of 1:150,000, but have been reduced to 1:500,000 for 
presentation in Volume II. A number of short-wavelength magnetic 
anomalies are associated with ultrabasic intrusives. These intrusives 
crop out along the major northwest-trending fault zones that tra- 
verse the map area, and thus form a magnetic expression of the 
faults. Part of a long-wavelength anomaly that extends off the map 
area is present in the northeast corner of the quadrangle. The 
source of this anomaly is interpreted as a large, deep-seated mag- 
netic body - possibly gabbro. 
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12006 (GJBX—50(81)(Vol.2)(SanJose)) Airborne gamma- 
ray spectrometer and magnetometer survey: San Jose quad- 
rangle (California). Final report. (High Life Helicopters, 
Inc., Puyallup, WA (USA); QEB, Inc., Lakewood, CO 
(USA)). 1981. Contract AC13-76GJ01664. 275p. NTIS, PC 
Al12/MF A0Ol. 

Nineteen uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. Potassium 
(%K), equivalent Uranium (ppM, eU), equivalent Thorium (ppM, 
eT), eU/eT, eU/K, eT/K, and Magnetic Pseudo Contour Maps are 
presented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight line together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. 


12007 (GJBX—50(81)(Vol.2)(SantaCruz)) Airborne 
gamma-ray spectrometer and magnetometer survey: Santa 
Cruz quadrangle (California). Final report. (High Life Heli- 
copters, Inc., Puyallup, WA (USA); QEB, Inc., Lakewood, 
CO (USA)). 1981. Contract AC13-76GJ01664. 260p. NTIS, 
PC A12/MF AOl. 

Forty-eight uranium anomalies meet the minimum statistical 
requirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. Potassium 
(%K), equivalent Uranium (ppM eU), equivalent Thorium (ppM 
eT), eU/eT, eU/K, eT/K, and Magnetic Pseudo Contour maps are 
presented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight line, together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. 


12008 (GJBX—51(81)(Vol.2)(Sacramento)) Airborne 
gamma-ray spectrometer and magnetometer survey: Sacra- 
mento quadrangle (California). Final report. (High Life Heli- 
copters, Inc., Puyallup, WA (USA); QEB, Inc., Lakewood, 
CO (USA)). 1981. Contract AC13-76GJ01664. 257p. NTIS, 
PC A12/MF AOl1. 

Twelve uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. Potassium 
(%K), equivalent Uranium (ppM, eU), equilavent Thorium (ppM, 
eT), eU/eT, eU/K, eT/K, and Magnetic Pseudo Contour Maps are 
presented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight line together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. The magnetic data depict well the 
northwest structural grain of the geology of the Sacramento quad- 
rangle. Short-wavelength, high amplitude anomalies associated with 
ultrabasic intrusive rocks that occur as elongated masses intruded 
along faults form northwest-trending patterns. Several linear north- 
west-trending and northeast-trending magnetic discontinuities are 
interpreted as due to faults. 


12009 (GJBX—51(81)(Vol.2)(SantaRosa)) Airborne 
gamma-ray spectrometer and magnetometer survey: Santa 
Rosa quadrangle (California). Final report. (High Life Heli- 
copters, Inc., Puyallup, WA (USA); QEB, Inc., Lakewood, 
CO (USA)). 1981. Contract AC13-76GJ01664. 193p. NTIS, 
PC A09/MF AOl. 

Ten uranium anomalies meet the minimum statistical require- 
ments as defined in Volume I. These anomalies are tabulated, and 
are shown on the Uranium Anomaly Interpretation Map, together 
with the interpretation of the magnetic data. Potassium (%K), 
equivalent Uranium (ppM, eU), equivalent Thorium (ppM, eT), 
eU/eT, eU/K, eT/K, and Magnetic Pseudo Contour Maps are pre- 
sented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight line together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. 
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12010 (K/UR—29(Pt.5)) Hydrogeochemical and stream 
sediment detailed geochemical survey for Trans-Pecos, Texas. 
Butz, T.R.; Wagner, M.E.; Grimes, J.G.; Bard, C.S.; Hel- 
erson, R.N.; Pritz, P.M. (Oak Ridge Gaseous Diffusion 
lant, TN (USA)). 31 Oct 1980. Contract W-7405-ENG-26. 
308p. NTIS, PC E10/$3.50. 

Includes 1 sheet of 48 reduction microfiche. 

Results of the Chinati Mountains project area of the detailed 
geochemical survey for Trans-Pecos, Texas are reported. Field and 
laboratory data are presented for 24 groundwater and 121 stream 
sediment samples. Statistical and areal distributions of uranium and 
possible uranium-related variables are given. A generalized geologic 
map of the project area is provided, and pertinent geologic factors 
which may be of significance in evaluating the potential for urani- 
um mineralization are briefly discussed. The five highest and five 
lowest uranium values for groundwater samples in the Chinati 
Mountains project area are described. Variables associated with 
these samples and their producing horizons are delineated. Results 
indicate that groundwater samples collected from the Chinati 
Mountains Group display lower uranium values than samples col- 
lected from other volcanic units. Stream sediments containing sig- 
nificant amounts of soluble and total uranium occur in four areas: 
the Shely prospect, Woods Ranch, the Red Hill prospect, and Cien- 
ega Mountain. Elements associated with soluble and insoluble urani- 
um are discussed for the four areas. Insoluble uranium is associated 
with the elements zirconium, yttrium, niobium, titanium, and 
cerium; while soluble uranium is associated with the elements iron, 
manganese, beryllium, lithium, phosphorus, and vanadium. The 
Allen Intrusive Complex, in the Shely prospect area, has been cited 
as a definite source for uranium, however source rocks cannot be 
determined for the other areas. 


12011 (LA—8005-MS) Uranium hydrogeochemical and 
stream sediment reconnaissance of the thermopolis NTMS 
Quadrangle, Wyoming, including concentrations of forty-two 
additional elements. Maassen, L.W. (Los Alamos Scientific 
Lab., NM (USA)). Aug 1980. Contract W-7405-ENG-36. 
298p. NTIS, PC Al3/MF AOl. 

The Los Alamos Scientific Laboratory conducted a hydro- 
geochemical and stream sediment reconnaissance for uranium in the 
Thermopolis National Topographic Map Series quadrangle, Wyo- 
ming. Totals of 920 water and 1821 sediment samples were collect- 
ed from 1977 locations at an average density of one sample location 
per 9 km? over an 18,000-km? area. Water samples were collected 
from streams, springs, and wells; sediment samples were collected 
from streams and springs. The uranium contents of water samples 
range from below the detection limit of 0.02 ppB to 307.98 ppB 
with a median of 0.56 ppB. Six clusters of anomalous water samples 
were delineated within the Wind River Basin and are associated 
predominantly with the Wind River formation. Two clusters of 
anomalous waters were collected on the southern margin of the 
Bighorn Basin and are associated with sandstone and shales of Per- 
mian through Cretaceous age. The uranium contents of sediment 
samples range from 0.43 to 94.65 ppM with a median of 2.90 ppM. 
Most sediment samples with uranium concentrations of greater than 
12 ppM are underlain by Precambrian crystalline rocks of the Wind 
River Range; this area contains the highest uranium values found in 
sediments from the Thermopolis quadrangle. Other samples con- 
taining greater than 12 ppM uranium are found associated with the 
Wind River and Aycross formations along the northern margin of 
the Wind River Basin, and one sample was collected from Precam- 
brian granitic terrain of the Owl Creek Mountains. 


12012 (LA—8681-MS) Los Alamos Scientific Laboratory 
approach to hydrogeochemical and stream sediment reconnais- 
sance for uranium in the United States. Bolivar, S.L. (Los 
Alamos Scientific Lab., NM (USA)). Jan 1981. Contract W- 
7405-ENG-36. 27p. NTIS, PC A03/MF AOl1. 

The Los Alamos Scientific Laboratory of the United States 
is conducting a geochemical survey for uranium in the Rocky 
Mountain states of New Mexico, Colorado, Wyoming, and Mon- 
tana and in Alaska. This survey is part of a national hydrogeoche- 
mica] and stream sediment reconnaissance in which four Depart- 
ment of Energy laboratories will study the uranium resources of the 
United States to provide data for the National Uranium Resource 
Evaluation program. The reconnaissance will identify areas having 
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higher than background concentrations of uranium in ground 
waters, surface waters, and water-transported sediments. Water and 
sediment samples are collected at a nominal density of one sample 
location per 10 km? except for lake areas of Alaska where the den- 
sity is one sample location per 23 km*. Water samples are analyzed 
for uranium by fluorometry which has a 0.02 parts per billion lower 
limit of detection. Concentrations of 12 additional elements in water 
are determined by pl source emission spectrography. All sedi- 
ments are analyzed for uranium by delayed-neutron counting with a 
20 parts per billion lower limit of detection, which is well below 
the range of uranium concentrations in natural sediment samples. 
Elemental concentrations in sediments are also determined by neu- 
tron activation analysis for 31 elements by x-ray fluorescence for 9 
elements, and by arc-source emission spectrography for 2 elements. 
The multielement analyses provide valuable data for studies con- 
cerning pathfinder elements, environmental pollution, elemental dis- 
tributions, dispersion halos, and economic ore deposits other than 
uranium. To date, all of four Rocky Mountain states and about 
80% of Alaska have been sampled. About 220,000 samples have 
been collected from an area of nearly 2,500,000 km? 











12013 (GJBX—257(80)(App.A1-A4)) Uranium hydrogeo- 
chemical and stream sediment reconnaissance of the Dixon 
Entrance NTMS and Prince Rupert D-6 quadrangles, Alaska, 
including concentrations of forty-two additional elements. 
Warren, R.G.; Hensley, W.K.; Hanks, D.E. (Los Alamos 
Scientific Lab., NM (USA)). Sep 1980. Contract FC20- 
78LC10787. 189p. (LA—8006-MS(App.A1-A4)). NTIS, PC 
A09/MF AOl1. 

Portions of document are illegible. 

During August 1978, sediment and water samples were col- 
lected from 203 lakes, streams, and springs in the Dixon Entrance 
and Prince Rupert D-6 quadrangles, Alaska. Variations in concen- 
trations of all 43 elements among the five sieve fractions at each 
location are generally less than analytical uncertainty. Therefore, 
elemental analyses are generally comparable for a wide range in 
sieve fractions for sediment sample locations in southeastern Alaska. 
However, at some few locations, several elemental concentrations 
increase with finer mesh size; for uranium, such an increase may be 
associated with mineralization. Waterborne sediment samples col- 
lected from the center of a stream yield analyses essentially identi- 
cal to those collected from the adjacent bank for most elements. 
Chlorine concentrations are generally higher in bank sediments, 
probably as a result of concentration of halogens in the vegetation 
that stabilizes the bank. At a few locations, concentrations of the 
ferrous elements, particularly Mn and Co, differ notably between 
the stream center and bank: such behavior is characteristic of min- 
eralized areas. Concentrations of the ferrous elements, particularly 
Mn and Co, are strikingly enriched in the stream sediments com- 
pared either to lake sediments or to crustal abundances. This sug- 
gests that this area might be a favorable location for strategic re- 
sources of these elements. Uranium concentrations in all 950 sedi- 
ment samples of all sieve fractions range from 0.54 to 22.80 ppM, 
with a median of 2.70 ppM. 


12014 (GJBX—50(81)(Vol.1)(SanFran.)) Airborne 
gamma-ray spectrometer and magnetometer survey: San Fran- 
cisco Quadrangle, San Jose Quadrangle, Santa Cruz Quad- 
rangle, California. Final report. (High Life Helicopters, Inc., 
Puyallup, WA (USA); QEB, Inc., Lakewood, CO (USA)). 
1980. Contract AC13-76GJ01664. 80p. NTIS, PC E15/MF 
$29.90. 

An airborne combined radiometric and magnetic survey was 
performed for the Department of Energy (DOE) over the area 
covered by the San Francisco, San Jose, and Santa Cruz, California 
1:250,000 National Topographic Map Series (NTMS), 1° x 2° quad- 
rangle maps. The survey was a part of DOE's National Aerial Ra- 
diometric Reconnaissance (ARR) program, which is in turn a part 
of the National Uranium Resource Evaluation (NURE) program. 
Data were collected by a helicopter equipped with a gamma-ray 
spectrometer having a large crystal volume, and a high sensitivity 
proton precission magnetometer. The radiometric system was cali- 
brated at the Walker Field Calibration pads and the Lake Mead 
Dynamic Test range. Data quality was ensured throughout the 
survey by daily test flights and equipment checks. Radiometric data 
were corrected for live time, aircraft and equipment background, 
cosmic background, atmospheric radon, Compton scatter, and alti- 
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tude dependence. The corrected data were statistically evaluated, 
plotted, and contoured to produce anomaly maps based on the radi- 
ometric response of individual geological units. These maps were 
interpreted and an anomaly interpretation map produced. Volume I 
contains a description of the systems used in the survey, a discus- 
sion of the calibration of the systems, the data processing proce- 
dures, the data display format, the interpretation rationale, and the 
interpretation methodology. A separate Volume II for each quad- 
rangle contains the data displays and the interpretation results. 


0503 Mining 


12015 (DOE/GJ/01664—T1) Historical review of urani- 
um-vanadium in the eastern Carrizo Mountains, San Juan 
County, New Mexico and Apache County, Arizona. 
Chenoweth, W.L. (Department of Energy, Grand Junction, 
CO (USA). Grand Junction Office). Mar 1980. Contract 
AC13-76GJ01664. 31p. NTIS, PC A03/MF AOl1. 

This report is a brief review of the uranium and/or vanadi- 
um mining in the eastern Carrizo Mountains, San Juan County, 
New Mexico and Apache County, Arizona. It was prepared at the 
request of the Navajo Tribe, the New Mexico Energy and Minerals 
Department, and the Arizona Bureau of Geology and Mineral 
Technology. This report deals only with historical production data. 
The locations of the mines and the production are presented in fig- 
ures and tables. 


0505 Enrichment 
REFER ALSO TO CITATION(S) 12032, 12737, 12738 
0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 12649 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 12024, 12042 


12016 (AGNS—47921-TPR-8) AFR spent fuel storage 
program. Technical progress report, October 1980-December 
1980. (Allied-General Nuclear Services, Barnwell, SC 
(USA)). 27 Jan 1981. Contract AC09-79ET47921. 15p. 
NTIS, PC A02/MF AOl1. 

Work on this project is focused on developing design and li- 
censing information for the model facility. Facility modification de- 
signs and studies scheduled in 1980 have been completed with a 
draft report forwarded to DOE for review. Subcontracts for addi- 
tional rack design analysis to include disassembled fuel were ap- 
proved by DOE in late December and will be completed in mid- 
April. Essentially all the security design and licensing documenta- 
tion work have been completed with the major effort remaining 
being editorial. 


12017 (CONF-810402—1) Control of corrosion in an 
aqueous nuclear fuel storage basin. Zimmerman, C.A. 
(Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). 1981. 
Contract AC07-791D01675. 27p. NTIS, PC A03/MF AOl1. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

, Observations made during thirty years of experience in oper- 
ating a nuclear fuel storage basin, used for storing a wide variety of 
spent nuclear fuels underwater have identified several forms of cor- 
rosion such as galvanic, pitting and crevice attack. Examples of 
some of the forms of corrosion observed and their causes are dis- 
cussed, along with the measures taken to mitigate the corrosive 
attack. The paper also describes the procedure used to reduce cor- 
rosion by: surveillance of design, selection of materials for applica- 
tion in the basin, and inspection of items in the storage basin. 
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12018 (DOE/NV/10061—5) Commercial waste and spent 
fuel packaging program. Quarterly report, October-December 
1980. Hakl, A.R. (Westinghouse Electric Corp., Mercury, 
NV (USA). Advanced Energy Systems Div.). Jan 1981. 
Contract AC08-80NV 10061. 15p. NTIS, PC A02/MF A011. 

This document is a report of activities performed by Wes- 
tinghouse Advanced Energy Systems Division-Nevada Operations 
at the E-MAD Facility, Area 25, Nevada Test Site, in meeting sub- 
task objectives during the first quarter of Fiscal Year 1981. These 
activities include the receipt and setup of the Plasma Welder for 
weld development; continuation of the Drywell Interaction Tests 
and the 2 kw Drywell Test; completion of the 2 kw Fuel Tempera- 
ture Test and the 3 kw Soil Temperature Test; major overhaul of 
the Wall Mounted Handling System; installation of the major part 
of the Remote Air Monitor (RAM) System; and disassembly and 
packaging of the Reactor Maintenance, Assembly and Disassembly 
Building (R-MAD) windows. 


12019 (DOE/SR—0008) Report on discussions with 
owners of potential spent fuel storage facilities. (Department 
of Energy, Aiken, SC (USA). Savannah River Operations 
Office). Jan 1981. 57p. NTIS, PC A04/MF AOI. 

During December 1980, representatives of the Department 
of Energy met with the owners of the Barnwell Nuclear Fuels 
Plant (BNFP) and Morris Operation (MO) to discuss the availabil- 
ity of the facilities for purchase or lease, and to obtain from them 
other information necessary for the Department to complete this 
report. The Department also advised the New York State Energy 
Research and Development Authority (NYERDA) of the 
Department's actions to complete this report and the State was re- 
quested to cooperate in the conduct of an appraisal of the Western 
New York Nuclear Services Center (WNYNSC) facility. The 
owners of BNFP and MO were provided a list of 10 questions for 
discussion with Department representatives during meetings held 
December 3 for BNFP and December 4 for MO. The owners of 
WNYNSC were provided the same list of questions for informa- 
tion. A list of discussion participants is provided in Appendix A. 
The 10 questions and an 11th question subsequently developed, are 
provided as Appendix B. A summary of the responses is contained 
in Appendix C. In the interest of clarity, and to insure that their 
responses were accurately documented, the owners were asked to 
provide follow-up written responses to the questions. Copies of 
these responses are provided as Appendices D and E. The reply of 
the NYERDA is contained in Appendix F. In order to support the 
request for budget estimates as specified in the report accompany- 
ing HR 7590, the Department will obtain appraisals of the three 
facilities. It is for this reason that several of the questions concern 
assistance to appraisers and factors which may affect facility value. 
The appraisals are scheduled for completion in mid 1981, and will 
be of sufficient detail to support acquisition. 


12020 (DOE/SR/01008—5) Analysis by simulation of 
the disposition of nuclear fuel waste. Turek, J.L. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (USA)). Sep 
1980. Contract AC09-77SR01008. 178p. NTIS, PC A09/MF 
AOl. 

Thesis. 

A descriptive simulation model is developed which includes 
all aspects of nuclear waste disposition. The model is comprised of 
two systems, the second system orchestrated by GASP IV. A spent 
fuel generation prediction module is interfaced with the AFR Pro- 
gram Management Information System and a repository scheduling 
information module. The user is permitted a wide range of options 
with which to tailor the simulation to any desired storage scenario. 
The model projects storage requirements through the year 2020. 
The outputs are evaluations of the impact that alternative decision 
policies and milestone date changes have on the demand for, the 
availability of, and the utilization of spent fuel storage capacities. 
Both graphs and detailed listings are available. These outputs give a 
comprehensive view of the particular scenario under observation, 
including the tracking, by year, of each discharge from every reac- 
tor. Included within the work is a review of the status of spent fuel 
disposition based on input data accurate as of August 1980. The re- 
sults indicate that some temporary storage techniques (e.g., trans- 
shipment of fuel and/or additional at-reactor storage pools) must be 
utilized to prevent reactor shutdowns. These techniques will be re- 
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quired until the 1990’s when several AFR facilities, and possibly 
one repository, can become operational. 


12021 (GA-A—16151) HLDW Transportation System 
Design basis and concepts. Johanson, N.W.; Burgoyne, R.M.; 
Hoehne, M.R. (General Atomic Co., San Diego, CA 
(USA)). Dec 1980. Contract ATO03-80SF10791. 15p. 
(CONF-801115—40). NTIS, PC A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

A system is being developed to transport solidified High 
Level Defense Waste (HLDW) from the Defense Waste Processing 
Facility (DWPI) at Savannah River to a federal repository. A 
design goal of the project is to develop a High Level Defense 
Waste Transportation System (HLDWTS) which is compatible 
with the solidified HLDW forms generated at Hanford and Idaho 
sites as well as the solidified waste which may be generated at a 
waste solidification facility to be built at West Valley, New York. 
A reference design concept is described for a system to transport 
High Level Defense Waste from solidification and packaging facili- 
ties to a federal repository. This system is characterized by the fol- 
lowing features: high integrity solid body cask with dual lid; 80 
metric ton rail cask suitable for a 4-axle flat bed transporter; un- 
complicated design and dry handling permit efficient cask loading 
and unloading operations; and a convertible capacity design permits 
flexible and efficient packaging for multi-site utilization and lower 
overall costs. 


12022 (UCRL—85516) Spent fuel test-climax: a test of 
geologic storage of high-level waste in granite. Ramspott, 
L.D.; Ballou, L.B.; Patrick, W.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Jan 1981. Con- 
tract W-7405-ENG-48. 15p. (CONF-810203—4). NTIS, PC 
A02/MF AOl. 

From AIME annual meeting; Chicago, IL, USA (22 Feb 
1981). 

A test of retrievable geologic storage of spent fuel assemblies 
from an operating commercial nuclear reactor is underway at the 
Nevada Test Site (NTS) of the US Department of Energy. This ge- 
neric test is located 420 m below the surface in the Climax granitic 
stock. Eleven canisters of spent fuel approximately 2.5 years out of 
reactor core (about 1.6 kW/canister thermal output) were emplaced 
in a storage drift along with 6 electrical simulator canisters. Two 
adjacent drifts contain electrical heaters, which are operated to sim- 
ulate within the test array the thermal field of a large repository. 
Fuel was loaded during April to May 1980 and initial results of the 
test will be presented. 


0510 Marketing And Economics 


12023 (GJBX—36(81)) Long-run price projections for 
uranium: an evaluation of methodologies. Final report. 
(Charles River Associates, Inc., Boston, MA (USA)). Jul 
1980. Contract AC13-76GJ01664. 225p. NTIS, PC Al0/MF 
AOl. 

Methodologies for projecting prices of UsOs in the long run 
(roughly, beyond the year 2000) are evaluated and further research 
in the development of long-run price projections is suggested. 
Methodologies for projecting prices in the intermediate run (to 
1990) are also evaluated. Chapters are devoted to: a framework for 
evaluating price projection methodologies; uranium price projec- 
tions - a methodological review; the uranium market model Eureka; 
and nonuranium price projection methodologies. 


0520 Waste Management 


12024 (AGNS—47921-3026(TPR-3)) Demonstrate fuel 
disassembly/encapsulation. Technical progress report, Octo- 
ber-December 1980. (Allied-General Nuclear Services, Barn- 
well, SC (USA)). 27 Jan 1981. Contract AC09-79ET47921. 
9p. NTIS, PC A02/MF AOI1. 

Work on this project is focused on demonstrating disassem- 
bly and encapsulation of nuclear fuels as a means to increase spent 
fuel storage. The effort commenced on April 17, 1980, and is pro- 
gressing satisfactorily. The Equipment/Procedure Preparation and 
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Processs Assessment Studies sub-tasks are currently underway with 
the Equipment Demonstration sub-task scheduled to commence 
February 1, 1981. The equipment design effort associated with the 
former sub-task and the technical studies and investigations associ- 
ated with the latter sub-task continue to verify the feasibility of this 
concept to enhance the use of fuel storage resources. 


12025 (BNL—28845) Plutonium leachability from alter- 
native transuranic incinerator ash waste forms. Neilson, R. 
Jr.; Colombo, P.; Bradley, D. (Brookhaven National Lab., 
Upton, NY (USA); Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). 1980. Contract AC02-76CHO00016. 12p. 
(CONF-800611—11; IAEA-SM—246/45). NTIS, PC A02/ 
MF AOI. 

From International symposium on the management of alpha- 
contaminated wastes; Vienna, Austria (2 Jun 1980). 

Leaching experiments were conducted to determine the rate 
of plutonium release from Portland cement, urea-formaldehyde, and 
polyester-styrene waste forms incorporating incinerator ash waste. 
A modified IAEA leach test procedure was employing using de- 
mineralized water, simulated WIPP Brine B, simplified sodium 
dominated groundwater, simplified calcium dominated groundwater 
and simplified bicarbonate dominated groundwater leachants. The 
data obtained provided a good fit to a diffusion release model for 
semi-infinite media. This model allows the calculation of effective 
diffusivities for plutonium release and provides a means for the pre- 
diction of long-term plutonium releases from full-scale waste forms. 
The effective diffusivities determined for Portland cement and 
polyester-styrene waste forms varied from 1.6 x 107%? to 3.9 x 107° 
cm’/sec. Plutonium release was more rapid from urea-formalde- 
hyde waste forms which exhibited effective diffusivities of 2.3 x 
10-** to 1.1 x 107'* cm?/sec. The lowest release rates were obtained 
for leaching in WIPP Brine B. Effective diffusivities in the range of 
10-*? to 10°7° cm*/sec result in predicted fraction plutonium re- 
leases of 1.9 x 10°® to 1.9 x 10°° in 10° years (neglecting decay) 
from 210 liter (55 gallon drum) waste forms. As a result of the low 
effective diffusivities determined and for the long half-lives of TRU 
radionuclides, waste form stability may be the primary determinant 
of activity release over the time period that must be considered for 
TRU waste disposal. 


12026 (CONF-800416—) Proceedings of the 1980 UCC- 
ND and GAT waste management seminar. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1980. Contract W-7405-ENG- 
26. 449p. NTIS, PC A19/MF AOl1. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

Papers and/or abstracts of 42 papers presented at this waste 
management seminar are included in this volume. Separate abstracts 
of 27 papers have been prepared for inclusion in the Energy Data 
Base (EDB). There are 8 papers represented in the proceedings by 
abstract only and are not included separately in EDB. The subjects 
covered in these abstracts include: requirements and compliance for 
the issuance of the second round NPDES permit for the Ports- 
mouth Plant; performance of the pollution abatement facilities at 
the Portsmouth Plant; the impact of the Kentucky hazardous waste 
regulations on the Paducah Plant; control of R-114 losses at the 
gaseous diffusion plants; innovative alternatives to pollution control 
projects; evaluating the fate and potential radiological impacts of 
Technetium-99 released to the environment; and technical support 
interfacing for the FY-1981 line item project control of water pollu- 
tion and solid wastes at the Paducah Plant. There are 15 other 
papers which were previously input to the EDB. (RJC) 


12027 (CONF-800416—, pp 42-68) ORNL decontamina- 
tion and decommissioning program. Bell, J.P. (Oak Ridge 
National Lab., TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

A program has been initiated at ORNL to decontaminate 
and decommission surplus or abandoned nuclear facilities. Program 
planning and technical studies have been performed by UCC-ND 
Engineering. A feasibility study for decommissioning the Metal Re- 
covery Facility, a fuel reprocessing pilot plant, has been completed. 
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12028 (CONF-800416—, pp 71-76) Waste oil disposal at 
the Department of Energy facilities at Oak Ridge, Tennessee. 
Mitchell, M.E. (Oak Ridge Gaseous Diffusion Plant, TN); 
Tate, M.B.; Stroud, D.D.- Sanders, M.; Jones, J.R.; Oakes, 
T.W. Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

The disposal of waste oil generated at the USDOE facilities 
in Oak Ridge has become a significant problem in recent years. The 
presence of radioactivity and other contaminants in some oils pro- 
hibits the use of commercial disposal and oil reclamation firms, and, 
thus, often necessitates on-site disposal. Recent and proposed feder- 
al regulations have and will continue to control all waste oil dispos- 
al operations, including those of the Department of Energy. In 
order to ensure adequate and acceptable disposal of waste oils, a 
special committee of UCC-ND personnel located in Oak Ridge was 
established in December 1978 and asked to make appropriate rec- 
ommendations for both near-term and long-range operations. In- 
cluded in this paper is a brief description of the efforts of the com- 
mittee, the associated efforts of development and engineering per- 
sonnel, and conclusions and recommendations pertaining to UCC- 
ND waste oil disposal. 


12029 (CONF-800416—, pp 77-88) Waste oil manage- 
ment at the Oak Ridge National Laboratory. Oakes, T.W.; 
Bird, J.C.; Shank, K.E.; Kelley, B.A.; Harrison, L.L.; Clark, 
B.R.; Rogers, W.F. (Oak Ridge National Lab., TN). Dec 
1980. 

From UCC-ND and GAT waste management seminar pro- 


gram; Portsmouth, OH, USA (22 Apr 1980). 
It is the policy of the Oak Ridge National Laboratory 


(ORNL) to require that oily substances be handled and disposed of 
in a manner that protects the environment and personnel from 
harm. Federal regulations prohibit the discharge of oil into naviga- 
ble waters, with stiff penalties possible to violators. A strict waste 
oi] management program has been developed and implemented be- 
cause of the potential for oil problems resulting from the large and 
varied uses of oil at the Laboratory. Also, past records of improper 
discharges of oil have mandated immediate corrective actions. In 
order to resolve the problems of waste oil at the Laboratory, the 
ORNL Waste Oil Investigation Committee was formed on March 
14, 1979. The work of the committee included a survey of every 
building and area of the Laboratory to locate the presence of oil 
and the pathways of oil discharges to the environment. The com- 
mittee also provided a basis for the development of oil spill proce- 
dures and waste oil disposal. The Department of Environmental 
Management (DEM) of the Industrial Safety and Applied Health 
Physics Division at ORNL has the responsibility of developing en- 
vironmental protection procedures for the handling and disposal of 
oil. It approves storage and collection facilities, disposal methods, 
and disposal sites for oil-containing wastes. The DEM has devel- 
oped and implemented an ORNL Environmental Protection Proce- 
dure for oils and an oil spill prevention and countermeasure plan. 
In order to familiarize ORNL personnel with the problems and 
procedures of waste oil, the DEM has held seminars on the subject. 
This report reviews the findings of the Waste Oil Investigation 
Committee and the actions of the laboratory management and the 
DEM in dealing with the waste oil problem at ORNL. 


12030 (CONF-800416—, pp 151-161) Consolidation of 
waste disposal activities at the PGDP. Getz, P.A.; Pulley, H. 
(Paducah Gaseous Diffusion Plant, KY). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

Various waste disposal activities at the PGDP were consoli- 
dated in May 1979 into a line department function. This action was 
precipitated by the need to provide a more timely and efficient re- 
sponse to the implementation of state and federal guidelines and to 
provide a coordinated interface with waste related project planning 
and site utilization. Significant activities are discussed. All open- 
type disposal sites previously receiving low-level radioactive waste 
have been closed, and low-level wastes are now disposed of in a 
single site. One additional burial ground is being held in standby, 
but future use of the site is currently not anticipated. Biodegrada- 
tion of organic waste (primarily oils) has been discontinued due to 
the ineffectiveness of the operation. Significant operational changes 
have also been implemented for the sanitary areas, documentation 
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has been improved to meet the cradle to grave concept of waste 
disposal. Major problem areas remaining include contaminated 
scrap metal disposal, UF, drum disposal, and development/imple- 
mentation of a management system for hazarous wastes and waste 
oils. An additional activity has been the assessment of land areas 
needed to accommodate present and future waste disposal oper- 
ations, as well as other site needs. This study culminated in a sys- 
tematically structured plan for site land use. 


12031 (CONF-800416—, pp 162-167) ORGDP hazard- 
ous materials management program. Perry, T.P.A. (Oak 
Ridge Gaseous Diffusion Plant, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

A description of the development and subsequent implemen- 
tation of the ORGDP Hazardous Materials Management Program 
is presented. In addition to a general discussion of the major aspects 
of the program, specific examples of problems and solutions are 
presented. 


12032 (CONF-800416—, pp 179-194) Removal of gas- 
eous fluorides. Otey, M.G. (Paducah Gaseous Diffusion 
Plant, KY). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

Gaseous fluorides are present in the effluents of several dif- 
fusion processes and represent a potential source of environmental 
insult. Fluorides may exist in these st:eams as Refrigerant-114, UFs, 
CIF;, HF, Fe, or other subspecies. The concentration of fluorides in 
these streams is usually low and removal is consequently difficult; 
however, many effluent streams do require cleanup prior to dis- 
charge to the environment. In a series of factorially designed ex- 
periments, the effects of total gas flow, temperature, and fluoride 
gas flow were statistically defined for the removal of CIFs, HF, and 
F, from air streams with solid sorbents. The solid sorbent studies 
represent new, promising technology which could have significant 
impact on the gaseous diffusion plants both from an environmental 
control and operational standpoint. Loading factors and material 
utilization were determined to allow an economic comparison to be 
made between four different material types. Further studies showed 
CaCOs, which was found effective for removing these three fluor- 
ides in the factorial design, to be ineffective in trapping UF. Subse- 
quent mixed-gas studies indicate this material is a very effective se- 
lective sorber of reactive fluorides, such as CIFs, in the presence of 
UF.. 


12033 (CONF-810217—6) United States National Waste 
Terminal Storage argillaceous rock studies. Brunton, G.D. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG-26. 9p. (CONF-810203—2). NTIS, PC A02/MF 
AOl. 

From ANS waste management conference; Tucson, AZ, 
USA (23 Feb 1981). 

The past and present argillaceous rock studies for the US 
National Waste Terminal Storage Program consist of: (1) evalua- 
tion of the geological characteristics of several widespread argilla- 
ceous formations in the United States; (2) laboratory studies of the 
physical and chemical properties of selected argillaceous rock sam- 
ples; and (3) two full-scale in situ surface heater experiments that 
simulate the emplacement of heat-generating radioactive waste in 
argillaceous rock. 


12034 (DOE/EV—0005/21) Radiological survey of the 
former uranium recovery pilot and process sites, Gardinier, 
Incorporated, Tampa, Florida. Final report. Haywood, F.F.; 
Goldsmith, W.A.; Leggett, R.W.; Doane, R.W.; Fox, W.F.; 
Shinpaugh, W.H.; Stone, D.R.; Crawford, D.J. (Oak Ridge 
National Lab., TN (USA)). Mar 1981. Contract W-7405- 
ENG-26. 110p. (ORNL—5714). NTIS, PC A06/MF AOi. 

A radiological survey was conducted at a former uranium 
recovery plant near Tampa, Florida, operated as a part of a phos- 
phoric acid plant. The uranium recovery operations were conduct- 
ed from 1951 through 1960, the primary goal being the extraction 
of uranium from phosphoric acid. Pilot operations were first carried 
out at a small plant, and full-scale extraction was later carried out 
at a larger adjacent process plant. The survey included measure- 
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ment of the followng: beta-gamma dose rates at 1 cm from surfaces 
and external gamma radiation levels at the surfaces and 1 m above 
the floor inside the pilot operations building and process building 
and outdoors in areas around these buildings; fixed and transferable 
alpha and beta-gamma contamination levels on the floor, walls, ceil- 
ings, and roof of the process building and on the floor, walls, and 
ceiling of the pilot plant offices; concentrations of *Ra and **U 
in soil samples taken at grid points around the buildings and in resi- 
due samples taken inside the process building; concentrations of 
226Ra and ***U in water and sediment samples taken outdoors on 
the site and the concentration of these same nuclides in background 
samples collected off the site. It was found that beta-gamma and/or 
alpha contamination levels on surfaces exceed current guidelines for 
the release of property for unrestricted use at some points inside the 
process building and in the outdoor area near the process building 
and pilot operations building. Some samples of soil and residue 
taken from the floor and equipment on the second level of the 
process building contained natural uranium in excess of 0.05% by 
weight and contained natural radium in excess of 900 pCi/g. 


12035 (DOE/EV/10128—1) Decommissioning handbook. 
Manion, W.J.; LaGuardia, T.S. (Nuclear Energy Services, 
Inc., Danbury, CT (USA)). Nov 1980. 442p. (RLO/SFM— 
80-3). NTIS, PC A19/MF AOl. 

This document is a compilation of information pertinent to 
the decommissioning of surplus nuclear facilities. This handbook is 
intended to describe all stages of the decommissioning process in- 
cluding selection of the end product, estimation of the radioactive 
inventory, estimation of occupational exposures, description of the 
state-of-the-art in re decontamination, remote csposition of wastes, 
and estimation of program costs. Presentation of state-of-the-art 
technology and data related to decommissioning will aid in consist- 
ent and efficient program planning and performance. Particular at- 
tention is focused on available technology applicable to those de- 
commissioning activities that have not been accomplished before, 
such as remote segmenting and handling of highly activated 1100 
MW¢(e) light water reactor vessel internals and thick-walled reactor 
vessels. A summary of available information associated with the 
planning and estimating of a decommissioning program is also pre- 
sented. Summarized in particular are the methodologies associated 
with the calculation and measurement of activated materia! inven- 
tory, distribution, and surface dose level, system contamination in- 
ventory and distribution, and work area dose levels. Cost estimating 
techniques are also presented and the manner in which to account 
for variations in labor costs as impacting labor-intensive work activ- 
ities is explained. 


12036 (DP—80-157-3) Long-term high-level waste tech- 
nology. Composite quarterly technical report, July-September 
1980, Cornman, W.R. (comp.). (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). Feb 
1981. Contract AC09-76SR00001. 105p. NTIS, PC A06/MF 
AOl. 

This composite quarterly technical report summarizes work 
performed at participating sites to immobilize high-level radioactive 
wastes. The technical information included in this report is struc- 
tured along the lines of the Work Breakdown Structure adopted for 
use in the High-Level Waste Management Technology (WBS) pro- 
gram. The functions and work elements of the WBS are as follows: 
function 1 - program management and support, which includes 
work elements of management and budget, environmental and 
safety assessments, and other support; function 2 - waste prepara- 
tion, which includes in-situ storage or disposal, waste retrieval, and 
separation and concentration; function 3 - waste fixation with work 
elements of waste form development and characterization, and 
process and equipment development; and function 4 - final handling 
which includes canister development and characterization, and 
onsite storage or disposal. 


12037 (DP—1555) Parametric study of geohydrologic 
performance characteristics for geologic waste repositories. 
Bailey, C.E.; Marine, I.W. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). Nov 1980. 
Contract AC09-76SRO00001. 154p. NTIS, PC A08/MF AOI. 

One of the major objectives of the National Waste Terminal 
Storage Program is to identify potential geologic sites for storage 
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and isolation of radioactive waste (and possibly irradiated fuel). Po- 
tential sites for the storage and isolation of radioactive waste or 
spent fuel in a geologic rock unit are being carefully evaluated to 
ensure that radionuclides from the stored waste or fuel will never 
appear in the biosphere in amounts that would constitute a hazard 
to the health and safety of the public. The objective of this report 
is to quantify and present in graphical form the effects of significant 
geohydrologic and other performance characteristics that would in- 
fluence the movement of radionuclides from a storage site in a rock 
unit to the biosphere. The effort in this study was focused on trans- 
port by groundwater because that is the most likely method of radi- 
onuclide escape. Graphs of the major performance characteristics 
that influence the transport of radionuclides from a repository to 
the biosphere by groundwater are presented. The major character- 
istics addressed are radioactive decay, leach rate, hydraulic conduc- 
tivity, porosity, groundwater gradient, hydrodynamic dispersion, 
ion exchange, and distance to the biosphere. These major perform- 
ance characteristics are combind with each other and with the re- 
sults of certain other combinations and presented in graphical form 
to provide the interrelationships of values measured during field 
studies. The graphical form of presentation should be useful in the 
screening process of site selection. An appendix illustrates the use 
of these graphs to assess the suitability of a site. 


12038 (DP-MS—80-56) Salt removal from tanks contain- 
ing high-level radioactive waste. Kiser, D.L. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1981. Contract AC09-76SRO0001. 14p. (CONF- 
810217—2). NTIS, PC A02/MF AOl1. 

From ANS waste management conference; Tucson, AZ, 
USA (23 Feb 1981). 

At the Savannah River Plant (SRP), there are 23 waste stor- 
age tanks containing high-level radioactive wastes that are to be re- 
tired. These tanks contain about 23 million liters of salt and about 
10 million liters of sludge, that are to be relocated to new Type III, 
fully stress-relieved tanks with complete secondary containment. 
About 19 million liters of salt cake are to be dissolved. Steam jet 
circulators were originally proposed for the salt dissolution pro- 
gram. However, use of steam jet circulators raised the temperature 
of the tank contents and caused operating problems. These included 
increased corrosion risk and required long cooldown periods prior 
to transfer. Alternative dissolution concepts were investigated. Ex- 
amination of mechanisms affecting salt dissolution showed that the 
ability of fresh water to contact the cake surface was the most sig- 
nificant factor influencing dissolution rate. Density driven and me- 
chanical agitation techniques were developed on a bench scale and 
then were demonstrated in an actual waste tank. Actual waste tank 
demonstrations were in good agreement with bench-scale experi- 
ments at 1/85 scale. The density driven method utilizes simple 
equipment, but leaves a cake heel in the tank and is hindered by the 
presence of sludge or Zeolite in the salt cake. Mechanical agitation 
overcomes the problems found with both steam jet circulators and 
the density driven technique and is the best method for future 
waste tank salt removal. 


12039 (DP-MS—80-91) Ion exchange processes for de- 
contaminating alkaline radioactive waste. Baumgarten, P.K.; 
Ebra, M.A.; Kilpatrick, L.L.; Lee, L.M. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1981. Contract AC09-76SRO00001. 13p. (CONF- 
810217—3). NTIS, PC A02/MF AOl. 

From ANS waste management conference; Tucson, AZ, 
USA (23 Feb 1981). 

Improved processes for removing radioactive cesium and 
strontium from high-level, liquid alkaline wastes are under develop- 
ment at the Savannah River Laboratory. Tracer tests have demon- 
strated two ion exchange resins for this purpose, a weak-acid phe- 
nolic resin for cesium and a chelating polystyrene-DVB resin for 
strontium. Elution is with formic acid which can be added directly 
to a glass melter for producing glass bodies for permanent waste 
immobilization. A high-level shielded facility will permit process 
demonstration with authentic radioactive waste samples. 
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12040 (ENICO—1045) Pilot-plant development of an 
electrolytic: second-cycle waste calcination flowsheet. Birrer, 
S.A. (Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). 
Oct 1980. Contract AC07-79ID01675. 28p. NTIS, PC A03/ 
MF AOl1. 

The results of four runs, three using the 10-cm-diameter 
pilot-plant calciner and one using the 30-cm-diameter pilot-plant 
calciner, in which simulated electrolytic - second-cycle waste was 
calcined are described. The results of the tests showed that feeds 
simulating the electrolytic - second-cycle waste stored in Tanks 
WM.-100, WM-101, and WM-102 can be successfully calcined. 


12041 (HEDL-SA—2242-FP) Phantom dissolution leach 
model. Richardson, G.L. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Oct 1980. Contract 
AC14-76FF02170. 18p. (CONF-801206—9). NTIS, PC 
A02/MF A011. 

From ORNL conference on the leachability of radioactive 
solids; Gatinburg, TN, USA (9 Dec 1980). 

A simplified method for analyzing leach data from monolith- 
ic solids is proposed that treats the combined leach mechanisms as a 
dissolution process. With this model, the leachant is assumed to 
remove the leached constituents as if they were dissolved from the 
surface of a phantom solid that decreases in size with time as leach- 
ing proceeds. The depth of penetration of the leachant to the phan- 
tom surface at any time is given by an equation of the type: d = ko 
+ kit® 5 + ket where d is the calculated depth of penetration at 
total elapsed time t and ko, ki, and ke are constants that correspond 
respectively to an initial surface layer washoff, a diffusion rate con- 
stant, and a corrosion rate constant. The penetration depth is ob- 
tained from cumulative leach fraction data according to the follow- 
ing equation: F = 1 - V/Vo = 1 - (a - 2d)(b - 2d)(c - 2d)/(abc) 
where F is the cumulative fraction leached at time t, V is the 
volume of the phantom solid at time t; Vo is the initial geometric 
volume of the solid; and a, b, and c are characteristic dimensions of 
the original solid. The phantom leach model, using only the diffu- 
sion term, has been compared with excellent agreement to the rig- 
orous results obtained for leaching a finite cylinder according to 
mass transport theory. It has also been used to determine leach rate 
constants for actual leach data for which the simple diffusion leach 
model did not apply. Further testing appears warranted to deter- 
mine its general applicability for analyzing the results of leach ex- 
periments and for predicting the release rates from long-term leach- 
ing tests. 


12042 (HEDL-SA—2252) Spent-fuel-stabilizer screening 
studies. Wynhoff, N.; Girault, S.E.; Fish, R.L. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). Nov 
1980. Contract AC14-76FF02170. 22p. (CONF-801209—8). 
NTIS, PC A02/MF AOl1. 

From 2. annual National Waste Terminal Storage (NWTS) 
information meeting; Columbus, OH, USA (9 Dec 1980). 

A broad range of potential stabilizer materials was identified 
and screened for packaging spent fuel assemblies for underground 
storage. The screening took into consideration the thermal gradient, 
stress, differential thermal expansion, nuclear criticality, radiation 
shielding, cost, and availability. Recommended stabilizer materials 
for further testing include silica, quartz, mullite, zircon, bentonite, 
graphite, gases, lead, Zn alloys, Cu alloys, etc. (DLC) 


12043 (LA-UR—81-535) Los Alamos Experimental Engi- 
neering Waste Burial Facility: design considerations and pre- 
liminary experimental plan. DePoorter, G.L. (Los Alamos 
Scientific Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 1lp. (CONF-810217—1). NTIS, PC A02/MF AO1. 

From ANS waste management conference; Tucson, AZ, 
USA (23 Feb 1981). 

The Experimental Engineered Waste Burial Facility is a field 
test site where generic experiments can be performed on several 
scales to get the basic information necessary to understand the 
processes occurring in low-level waste disposal facilities. The ex- 
periments include hydrological, chemical, mechanical, and biologi- 
cal factors. In order to separate these various factors in the experi- 
ments and to extrapolate the experimental results to actual facilities, 
experiments will be performed on several different scales. 
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12044 (LBL—11477) Thermal and thermomechanical data 
from in situ heater experiments at Stripa, Sweden. Technical 
Information Report No. 29. Chan, T.; Binnall, E.; Nelson, P.; 
Stolzman, R.; Wan, O.; Weaver, C.; Ang, K.; Braley, J.; 
McEvoy, M. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 242p. 
NTIS, PC Al1/MF AO1. 

Heater experiments were conducted in a granite body adja- 
cent to a recently abandoned iron ore mine at Stripa, Sweden, to 
investigate the response of a hard rock mass to thermal loading. 
Heating commenced in June, 1978 and lasted for approximately one 
year. The rock was heavily instrumented to measure the tempera- 
ture, displacement, and stress fields. Monitoring of the rock re- 
sponse continued for half a year after the heaters were deactivated. 
In-situ post-experiment calibrations of instrumentation were com- 
pleted by June 1980. The enormous data base (approximately 50 
million measurements), recorded by a computer-based data acquisi- 
tion system, has now been structured, verified, and converted to en- 
gineering units. This report describes the types of data available 
and the procedures used for data acquisition, transfer, encoding-de- 
coding, reorganization, storage, processing, and verification. Infor- 
mation is given on data structure and format and how potential 
users can access the computer-readable data. 


12045 (ONWI—190(1)) Avery Island heater tests: tem- 
perature measurements for the first 300 days. Van Sambeek, 
L.L. (RE/SPEC, Inc., Rapid City, SD (USA)). Oct 1980. 
Contract AC06-76RL01830. 117p. NTIS, PC A06/MF AO1. 

Three in-situ heater tests have been in operation in the 
Avery Island salt mine since June 1978. One of the primary meas- 
urements is that of temperature in the vicinity of each heater. This 
report presents temperature data gathered during the initial 300 
days of the tests’ operation. Its purpose is to transmit the measured 
temperatures to the scientific community: analysis and interpreta- 
tion of the data are beyond the scope of this data report. 22 figures, 
7 tables. 


12046 (ORNL/TM—7416) Assessment of the effect of a 
bentonite seal on groundwater storage in underlying waste 
disposal trenches at Oak Ridge National Laboratory. Arora, 
H.S.; Huff, D.D.; Ward, D.S.; Sealand, O.M. (Oak Ridge 
National Lab., TN (USA)). Mar 1981. Contract W-7405- 
ENG-26. 50p. (ESD—1560). NTIS, PC A03/MF AOl. 

For a 49-trench section that was sealed in Solid Waste Dis- 
posal Area 6, the water-table elevation was periodically measured 
to assess the effectiveness of the seal for controlling the intrustion 
of water. Water was found in a majority of trenches throughout the 
study period (May 1978-December 1979). Mean seasonal water- 
table fluctuations indicated an average rise of 131 +- 56 cm in 
waste trenches between October 30, 1978 (minimum level) and Feb- 
ruary 15, 1979 (maximum level). This mean difference corresponds 
to an estimated gain of 1000 m* of groundwater storage in the 
trench area. The measured depths to water in the trenches showed 
a general correspondence with those in monitoring wells (augered 
during September 1979) outside the trenches in the undisturbed 
zone in the downslope southern half of the study area. In contrast, 
the measured depths to water were relatively greater in wells in the 
undisturbed zone in comparison with those in trenches in the ups- 
lope northern half of the study area. This suggests that perched 
water tables developed within the trenches in the upslope area. The 
groundwater table (potentiometric surface) contours essentially fol- 
lowed the topographic contours and indicated a predominant gradi- 
ent toward the south-southwest, which is in the direction of a back- 
filled topographic draw with a known seep at its base. The report- 
ed hydrologic characteristics of the Oak Ridge area, laboratory 
studies in the development of bentonite application rates, and simu- 
lation studies using a hydrologic computer code suggested that a 
significant part of the groundwater observed in the study area was 
associated with groundwater intrusion from the surrounding ups- 
lope area. 


12047 (PNL—3554) Startup of the remote laboratory- 
scale waste-treatment facility. Knox, C.A.; Siemens, D.H.; 
Berger, D.N. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1981. Contract AC06-76RL01830. 27p. 
NTIS, PC A03/MF AOI. 
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The Remote Laboratory-Scale Waste-Treatment Facility 
was designed as a system to solidify small volumes of radioactive 
liquid wastes. The objectives in operating this facility are to evalu- 
ate solidification processes, determine the effluents generated, test 
methods for decontaminating the effluents, and provide radioactive 
solidified waste products for evaluation. The facility consists of a 
feed-preparation module, a waste-solidification module and an efflu- 
ent-treatment module. The system was designed for remote installa- 
tion and operation. Several special features for remotely handling 
radioactive materials were incorporated into the design. The equip- 
ment was initially assembled outside of a radiochemical cell to size 
and fabricate the connecting jumpers between the modules and to 
complete some preliminary design-verification tests. The equipment 
was then disassembled and installed in the radiochemical cell. When 
installation was completed the entire system was checked out with 
water and then with a nonradioactive simulated waste solution. The 
purpose of these operations was to start up the facility, find and 
solve operational problems, verify operating procedures and train 
personnel. The major problems experienced during these nonra- 
dioactive runs were plugging of the spray calciner nozzle and feed 
tank pumping failures. When these problems were solved, radioac- 
tive operations were started. This report describes the installation 
of this facility, its special remote design feature and the startup op- 
erations. 


12048 (PNL—3588) Materials characterization center 
workshop on the irradiation effects in nuclear waste forms. 
Roberts, F.P.; Turcotte, R.P.; Weber, W.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jan 1981. Con- 
tract AC06-76RL01830. 77p. NTIS, PC AOS/MF AOl1. 

The Workshop on Irradiation Effects in Nuclear Waste 
Forms sponsored by the Materials Characterization Center (MCC) 
brought together experts in radiation damage in materials and 
waste-management technology to review the problems associated 
with irradiation effects on waste-form integrity and to evaluate 
standard methods for generating data to be included in the Nuclear 
Waste Materials Handbook. The workshop reached the following 
conclusions: the concept of Standard Test for the Effects of Alpha- 
Decay in Nuclear Waste Solids, (MCC-6) for evaluating the effects 
of alpha decay is valid and useful, and as a result of the workshop, 
modifications to the proposed procedure will be incorpoated in a 
revised version of MCC-6; the MCC-6 test is not applicable to the 
evaluation of radiation damage in spent fuel; plutonium-238 is rec- 
ommended as the dopant for transuranic and defense high-level 
waste forms, and when high doses are required, as in the case of 
commercial high-level waste forms, ***Cm can be used; among the 
important property changes caused by irradiation are those that 
lead to greater leachability, and additionally, radiolysis of the lea- 
chant may increase leach rates; research is needed in this area; ion- 
ization-induced changes in physical properties can be as important 
as displacement damage in some materials, and a synergism is also 
likely to exist from the combined effects of ionization and displace- 
ment damage; and the effect of changing the temperature and dose 
rates on property changes induced by radiation damage needs to be 
determined. 


12049 (PNL-SA—8236) Design and installation of a labo- 
ratory-scale system for radioactive waste treatment. Berger, 
D.N.; Knox, C.A.; Siemens, D.H. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). May 1980. Contract 
AC06-76RL01830. 14p. (CONF-800607—92). NTIS, PC 
A02/MF AOl. 


From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

Described are the mechanical design features and remote in- 
stallation of a laboratory-scale radiochemical immobilization system 
which is to provide a means at Pacific Northwest Laboratory of 
studying effluents generated during solidification of high-level 
liquid radioactive waste. Detailed are the hot cell, instrumentation, 
two 4-in. and 12-in. service racks, the immobilization system mod- 
ules - waste feed, spray calciner unit, and effluent - and a gamma 
emission monitor system for viewing calcine powder buildup in the 
spray calciner/in-can melter. 
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12050 (PNL-SA—8289) High-level waste vitrification off- 
gas cleanup technology. Hanson, M.S. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jan 1980. Con- 
tract AC06-76RL01830. lip. (CONF-800313—10). NTIS, 
PC A02/MF AOI. 

From Waste management conference; Tucson, AZ, USA (10 


Mar 1980). 
This brief overview is intended to be a basis for discussion of 


needs and problems existing in the off-gas clean-up technology. A 
variety of types of waste form and processes are being developed in 
the United States and abroad. A description of many of the proc- 
esses can be found in the Technical Alternative Documents (TAD). 
Concurrently, off-gas processing systems are being developed with 
most of the processes. An extensive review of methodology as well 
as decontamination factors can be found in the literature. Since it is 
generally agreed that the most advanced solidification process is 
vitrification, discussion here centers about the off-gas problems re- 
lated to vitrification. With a number of waste soldification facilities 
around the world in operation, it can be shown that present tech- 
nology can satisfy the present requirement for off-gas control. 
However, a number of areas within the technology base show po- 
tential for improvement. Fundamental as well as verification studies 
are needed to obtain the improvements. 


12051 (PNL-SA—8744) Probable leaching mechanisms 
for UO, and spent fuel. Wang, R.; Katayama, Y.B. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). 1980. Con- 
tract AC06-76RLO01830. 8p. (CONF-801124—42). NTIS, PC 
A02/MF AOI1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

The oxidation and dissolution mechanisms for UO: and spent 
fuel will be quite similar based on this preliminary work with elec- 
trochemical leaching of UO: and spent fuel. In solutions containing 
oxygen or other oxidizing species, the UO: surface will be rapidly 
oxidized and dissolved following the transformation of uranium 
from U(IV) to U(VI). The hydrolysis of dissolved uranyl ions 
forms solid UO; hydrates or related complex compounds deposited 
onto the UO: surface, or other surfaces, as thin or thick coatings. 
Depending on the pH, temperature, ard time, the various kinds of 
porosity and the mechanical properties of the hydrate coatings will 
control the dissolution rate. The effects of radiation, in terms of 
generation of H2O:, will enhance the dissolution kinetics. Electro- 
chemical methods may be useful for determining the surface condi- 
tions, dissolution rate, and accelerated dissolution behavior for NO» 
and spent fuel. Electrochemial methods can rapidly generate much 
information in terms of dissolution rate and surface film properties - 
such as thickness, porosity, and oxidation state - in-situ during the 
leaching process. 


12052 (PNL-SA—8854) Radon control by multilayer 
earth barriers. 1. Modeling of moisture and density effects on 
radon diffusion from uranium mill tailings. Nelson, R.W.; 
Gee, G.W.; Oster, C.A. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1980. Contract AC06-76RL01830. 
10p. (CONF-801155—5). NTIS, PC A02/MF AO1. 

From 3. annual symposium on uranium mil] tailings manage- 
ment; Ft Collins, CO, USA (24 Nov 1980). 

A new approach is proposed and used to analyze radon 
emissions from uranium mill tailings. The approach has been devel- 
oped based upon the analysis of partially saturated water flow ef- 
fects on diffusion of radon through the cover and tailings materials. 
Such an analysis provides the moisture distribution with depth and 
time in the profile, hence, the gas filled pore space available for 
radon diffusion is known as a function of both depth and time 
Through using the diffusion coefficient for radon gas in air, appro- 
priately reduced to account for the porous material at the particular 
gas filled pore space, the bulk diffusion coefficient, which in the 
past could only be obtained experimentally, is provided directly. 
Solution for the radon concentration in the engineered tailings- 
cover profile is then possible so the radon emission rate at the 
ground surface can be calculated directly. Results for evaluation of 
tailings and multilayered cover materials are presented using the 
new approach. Some of the engineered covers analyzed by the 
method were installed in a field trial at Grand Junction, Colorado, 
last summer. Initial measurements were made on the installed cover 
and generally good agreement is found between calculated and 
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field measured emission rates. Continuing measurements are being 
made for longer term comparison with calculated results and to 
verify the effectiveness of thinner covers with use of engineered 
moisture retention for radon emissions control. 


12053 (RHO-BWI-C—21) Preliminary geology of eastern 
Umtanum Ridge, South-Central Washington. Goff, F.E. 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Jan 1981. Contract AC06- 
77RLO01030. 166p. NTIS, PC A08/MF AOI. 

The basalt stratigraphy and geologic structures of eastern 
Umtanum Ridge have been mapped and studied in detail to help 
assess the feasibility of nuclear waste terminal storage on the Han- 
ford Site in southeastern Washington State. Eastern Umtanum 
Ridge is an asymmetric east-west-trending anticline of Columbia 
River basalt that plunges 5 degrees eastward into the Pasco Basin. 
Geologic mapping and determination of natural remanent magnetic 
polarity and chemical composition reveal that flows of the Pomona 
and Umatilla Members (Saddle Mountains Basalt), Priest Rapids 
and Frenchman Springs Members (Wanapum Basalt), and Grande 
Ronde Basalt were erupted as fairly uniform sheets. The Wahluke 
and Huntzinger flows (Saddle Mountains Basalt) fill a paleovailey 
cut into Wanapum Basalt. No evidence was found to indicate Qua- 
ternary-age movement on any structures in the map area. The 
basalt strata on the south limb of the Umtanum anticline display rel- 
atively little tectonic deformation since Miocene-Pliocene time. 
Thus, the buried south flank of Umtanum Ridge may provide an 
excellent location for a nuclear waste repository beneath the Han- 
ford Site. 


12054 (RHO-BWI-C—77) Thermal/mechanical proper- 
ties of Pomona member basalt: full-scale heater test No. 1 
(area 1). (Foundation Sciences, Inc., Portland, OR (USA)). 
Jul 1980. Contract AC06-77RL01030. 153p. NTIS, PC A08/ 
MF AOl. 

The objective of this study was to characterize the basalt 
cores from the Near-Surface Test Facility (NSTF) at Gable Moun- 
tain on the Hanford Site, in order to study its thermomechanical 
response. Data obtained from this work are intended to help predict 
and understand the results of the in situ testing at the NSTF. The 
initial phase of the rock testing reported here involved testing sam- 
ples from Full-Scale Heater Test No. | instrument boreholes at the 
NSTF. This phase of the work was divided into two parts: high- 
priority tests and moderate-priority tests. The specific tests for each 
category are listed. All tests were performed in accordance with 
Rockwell-approved Foundation Sciences, Inc. (FSI) test proce- 
dures. Test procedure designators are listed. In the second phase of 
the project, samples from Full-Scale Heater Test No. 2 instrument 
boreholes will be tested. This report is limited to the results from 
the first phase testing. The interpretation of these initial results is 
subject to revision when all the data have been collected from the 
second phase of the work. 


12055 (RHO-BWI-LD—36) Basalt Waste Isolation Proj- 
ect reference conditions for long-term risk assessment calcula- 
tions. (Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). Jan 1981. Contract AC06- 
77RLO01030. 80p. NTIS, PC A05/MF AOI. 

The purpose of this document is to define the reference con- 
ditions necessary to perform a long-term risk assessment for a nu- 
clear waste repository in basalt (NWRB). The Basalt Waste Isola- 
tion Project (BWIP) is collecting geologic and hydrologic data to 
determine if a suitable repository site exists in southeastern Wash- 
ington State at the Hanford Site. Many of the conclusions drawn 
from these data, as well as the individual data parameters, are 
needed to determine the risks associated with a NWRB. Where spe- 
cific data are not yet available, best-estimate values are defined for 
risk calculations. The following approach to risk assessment is 
being pursued by the BWIP: (1) define the reference conditions 
pertaining to basalt, (2) develop release scenarios, and (3) perform 
risk assessment calculations for the base case and the selected re- 
lease scenarios. The analytical approach being used to determine 
long-term risks from an NWRB is the assessment method for radio- 
active wastes (AMRAW). This document will provide inputs to the 
following AMRAW steps: inventory at risk, characterize reposi- 
tory, multiple barrier model, groundwater transport, evaluation 
time frame, and air dispersion. 
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12056 (RHO-BWI-SA—65) Use of simple transport equa- 
tions to estimate waste package performance requirements. 
Wood, B.J. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Feb 1981. Contract 
AC06-77RL01030. 38 p. (CONF-810217—5). NTIS, PC 
A03/MF AO1. 

From ANS waste management conference; Tucson, AZ, 
USA (23 Feb 1981). 

This study reverses the normal approach to transport model- 
ing by calculating the maximum allowable release rate in the re- 
pository which will maintain solution compositions below the Rec- 
ommended Concentration Guide (RCG). The transport equation in 
one-dimension is aV/d*c/a x*/ - V/a c/a x/ - R/a c/a t/-RAc 
= 0. This equation can be solved for certain boundary conditions 
and applied to nuclides which decay, but are not formed during 
transport. Given constant release rate and total release period T (y) 
the peak discharge rate (D) may be approximated by either D = I/ 
2T/ exp(A t/sub c/) Ci.y~'! or D = I/4t/sub c/ Vx/a/ exp(- A t/sub 
c/) Ci.y~'. The equations were applied to three release and trans- 
port scenarios for a potential repository located in Columbia River 
basalt. The three cases considered were: (1) transport through 25 
kilometers of basalt to discharge point; (2) instantaneous leaching 
into an interflow zone and transport 25 kilometers to discharge; (3) 
instantaneous leakage into the unconfined aquifer and discharge at a 
well 1750 meters from the repository center. Release rates required 
to keep discharging solutions below RCG are 2 10-5 y~! for cases 
2 and 3 and substantially less than 10~° y~! for case 1. 


12057 (RHO-LD—138) Basalt aquifer identification cor- 
relation and sampling activities. History of wells, DB-12, DB- 
13, DB-14. Webster, C.T. (Rockwell International Corp., 
Richland, WA (USA). Energy Systems Group). 1980. Con- 
tract AC06-77RL01030. 35p. NTIS, PC A03/MF AO1. 

Research core wells have recently been completed to assist 
in the characterization of the ground water regime of the upper 
confined aquifers found within the basalt of the Hanford Site. 
These wells, drilled for the Long-Term Transuranic Defense Waste 
Program, were constructed to assure that waste management oper- 
ations on the Department of Energy’s Hanford Site will not have 
an impact on the environment by providing an avenue for off-site 
migration of radionuclides. This is the third report detailing results 
of confined aquifer drilling activities. The purpose of this report is 
to document the drilling history of the wells by presenting as-built 
well construction diagrams and tables listing hole history data, 
coring records, and bit records. 


12058 (SAND—81-0201C) Geologic investigations of the 
WIPP Site: overview and issues. Powers, D.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 34p. (CONF-810419—1). NTIS, PC 
A03/MF AOl. 

From Circular of New Mexico and Geological Society meet- 
ing; Albuquerque, NM, USA (14 Apr 1981). 

The Waste Isolation Pilot Plant (WIPP) is planned for the 
disposal of defense waste in bedded salt of southeastern New 
Mexico. Since 1975, the geologic investigations have progressed 
through preliminary site selection and geologic characterization 
phases and are now primarily concerned with the long-term geo- 
logical processes that may affect the site. These processes are 
grouped by hydrology, dissolution, geochemical, tectonic, and cli- 
matic mechanisms. Issues regarding isolation at the WIPP are usual- 
ly grouped according to these processes or human intrusion. Com- 
binations of human and water intrusion are the most likely ways of 
releasing radioactivity from the WIPP to the biosphere. The issues 
thus raised concern how well the hydrology is or must be known, 
whether resources will attract unacceptable human intrusion, and 
how geologic processes may enhance release of radionuclides. 
Analysis of these processes so far does not indicate that radioactive 
material will be released from the repository in significant amounts. 
The main issue (what are the consequences to man of the WIPP?) 
is satisfied, therefore, in spite of the possibility that unusual events, 
such as human intrusion, can occur. 





05 NUCLEAR FUELS 
0520 Waste Management 


12059 (UCID—18796-80-3) Waste Isolation Program 
Evaluation Assistance. Third quarterly technical progress 
report. Maninger, R.C.; Harvey, T.F. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 13 
Feb 1981. Contract W-7405-ENG-48. 3lp. NTIS, PC A03/ 
MF AOI. 

This report covers the effort for the third quarter on the 
Waste Isolation Program Evaluation Assistance Project at LLNL. 
The effort included preparation of Managing by Decisions (MBD) 
portrayals of the proposed licensing procedures for the disposal of 
high-level radioactive wastes in geologic repositories. Some of the 
legislation considered by the 96th Congress was also portrayed by 
MBD. These representations were then used to identify issues that 
could lead to changes in the NWTS Program. Information generat- 
ed to date by the preparation of MBD representations of nuclear 
waste disposal plans was used to analyze the potential institutional 
and non-technical impacts of Intermediate Scale Facilities (ISF) on 
the NWTS Program. Preliminary results are given. 


12060 (UCRL—85405) Single-pass continuous-flow leach 
test of PNL 76-68 glass: some selected Bead Leach I results. 
Coles, D.G. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). 22 Jan 1981. Contract W-7405- 
ENG-48. 14p. (CONF-8010130—4). NTIS, PC A02/MF 
AOl. 

From Waste-Rock Interactions Technology annual informa- 
tion meeting; Seattle, WA, USA (13 Oct 1980). 

A single-pass continuous-flow leach test of PNL 76-68 glass 
beads (7 mm dia) was concluded after 420 days of uninterrupted 
operation. Variables included in the experimental matrix were flow- 
rate, leachant composition, and temperature. Analysis was conduct- 
ed on all leachate samples for **7Np and *°*Pu as well as a number 
of nonradioactive elements. Results indicated that flow-rate and lea- 
chant systematically affected the leach rate, but only slightly. Tem- 
perature effects were significant. Plutonium leach rate was lower at 
higher temperature suggesting that Pu sorption onto the beads was 
enhanced at the higher temperature. The range of leach rates for all 
analyzed elements (except Pu), at both temperature, at all three 
flow rates, and with all three leachant compositions varied only 
three orders of magnitude. The range of variables used in this ex- 
periment covered those expected in many proposed repository envi- 
ronments. The preliminary interpretation of the results also indicat- 
ed that matrix dissolution may be the dominant leaching mecha- 
nism, at least for Np in bicarbonate leachant. Regardless of the 
leaching mechanism the importance of this study is that it bounds 
the effects of repository environments when the ground water is 
oxidizing and when it doesn’t reach the waste form until the waste 
has cooled to ambient rock temperature. 


12061 (USGS-OFR—80-963) Flood potential of Topopah 
Wash and tributaries, eastern part of Jackass Flats, Nevada 
Test Site, southern Nevada. Christensen, R.C.; Spahr, N.E. 
(Geological Survey, Lakewood, CO (USA). Water Re- 
sources Div.). 1980. Contract AI08-78ET44802. 36p. NTIS, 
PC A03/MF AOI. 

Guidelines for evaluating potential surface facilities to be 
used for the storage of high-level radioactive wastes on the Nevada 
Test Site in southern Nevada include the consideration of the po- 
tential for flooding. Those floods that are considered to constitute 
the principal flood hazards for these facilities are the 100- and 500- 
year floods, and the maximum potential flood. Flood-prone areas 
for the three floods with present natural-channel conditions were 
defined for the eastern part of Jackass Flats in the southwestern 
part of the Nevada Test Site. The 100-year flood-prone areas would 
closely parallel most stream channels with very few occurrences of 
out-of-bank flooding between adjacent channels. Out-of-bank flood- 
ing would occur at depths of less than 2 feet with mean velocities 
as much as 7 feet per second. Channel flood depths would range 
from | to 9 feet and mean velocities would range from 3 to 9 feet 
per second. The 500-year flood would exceed the discharge capaci- 
ties of all channels except for Topopah Wash and some channels in 
the upstream reaches of a few tributaries. Out-of-bank flows be- 
tween adjacent channels would occur at depths as much as 3 feet 
with mean velocities of more than 7 feet per second. Channel flood 
depths would range from | to 12 feet and mean velocities would 
range from 3 to 13 feet per second. The maximum potential flood 
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would inundate most of the study area. Excluded areas would be 
those located immediately east of the upstream reach of Topopah 
Wash and between upstream channel reaches of some tributaries. 
Out-of-bank flows between adjacent channels would occur at 
depths as much as 5 feet with mean velocities as much s 13 feet per 
second. Channel flood depth would range from 2 to 23 feet and 
mean velocities would range from 4 to 26 feet per second. 


12062 (USGS-OFR—81-36) Geophysical well-log meas- 
urements in three drill holes at Salt Valley, Utah. Daniels, 
J.J.; Hite, R.J.; Scott, J.H. (Geological Survey, Denver, CO 
(USA)). 1980. Contract AA05-78ET41506. 64p. NTIS, PC 
A04/MF AOl1. 

Three exploratory drill holes were drilled at Salt Valley, 
Utah, to study the geologic, physical, geochemical, and hydrologic 
properties of the evaporite sequence in the Permian Paradox 
Member of the Hermosa Formation. The results of these studies 
will be used to help to determine the suitability of salt deposits in 
the Paradox basin as a storage medium for radioactive waste mate- 
rial. The following geophysical well-log measurements were made 
in each of the three drill holes: (1) density, (2) neutron, (3) acoustic 
velocity, (4) normal resistivity, and (5) gamma ray. Widely spaced 
resistivity and conductivity well-log measurements were made in 
the deep drill hole. Each of these well-log measurements shows the 
division of the evaporite sequence into halite and interbed sections. 
At the present time the most useful well-logging measurements for 
determining the individual lithologies in an evaporite sequence are 
gamma ray, neutron, density, and acoustic velocity. The high resis- 
tivity contrast between the drilling fluid (0.5 ohm-m) and salt 
(10,000 ohm-m) makes it difficult to obtain quantitative meas- 
urements of electrical properties in an evaporite sequence. Tests of 
widely spaced electrode configurations show that the effects of the 
brine on the resistivity measurements can be reduced, and the depth 
of investigation increased, by increasing the source-receiver elec- 
trode spacing. Tests of a single-coil induction probe show good res- 
olution of the contrasting electrical properties of the various in- 
terbed lithologies. 


12063 (RHO-LD—81) Proposed siting criteria for the 
arid shallow-land burial of solid low-level radioactive wastes. 
Routson, R.C.; Sisson, J.B.; Paine, D.; Caggiano, J.A. 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). [nd]. Contract AC06- 
77RL01030. 33p. NTIS, PC A03/MF AOI. 

Criteria were proposed for the exclusion of unacceptable 
sites from the shallow-land burial of low-level nontransuranic radio- 
active wastes in arid climates under controlled access for 150 years. 
Potential transport mechanisms from the shallow-land burial sites to 
the environment to man were listed. Currently available models 
were used to estimate transport by all credible chronic transloca- 
tion mechanisms. Conservative site parameter model input values 
were selected from site parameter values for a shallow-land burial 
reference containment facility (RCF) given in a Nuclear Regula- 
tory Commission study. Parameter values for the RCF were based 
on scientific and engineering judgment. Limiting radionuclide con- 
centrations in the RCF were based on calculations of the highest 
concentration which would give an acceptable dose to man follow- 
ing each of the modeled credibie transport exposure events. In no 
case did these concentrations exceed the RCF'’s initial radionuclide 
inventories. In addition to the proposed siting criteria, operational 
criteria such as the maximum allowable concentrations of radionu- 
clides will be required. For this report, these criteria were assumed 
based on the RCF parameters. Thus, the conservative RCF param- 
eter values offered sufficient safety for the shallow-land burial of 
low-level radioactive wastes. Site parameter values were found for 
four US Department of Energy (DOE) arid or semiarid sites. Only 
a single parameter value at one DOE arid site was found to exceed 
the RCF parameter values, and this parameter value was found to 
have no effect on the dose to man when the arid climate was con- 
sidered. 
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0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 12026, 12034, 12037, 12052, 12056, 12058, 
12737, 12957 


12064 (DOE/NE—0011) Uranium Mill Tailings Remedi- 
al Action Program. Annual status report. (Department of 
Energy, Washington, DC (USA). Assistant Secretary for 
Nuclear Energy). Dec 1980. 160p. NTIS, PC A08/MF AOI. 
The purpose, scope, history, requirements, and management 
organization of the UMTRA Program are summarized in the Intro- 
duction. The remainder of the report describes progress made 
during the past year (F 1980) and discusses future plants and activi- 
ties. Early emphasis has been on the four highest-priority sites be- 
cause of their proximity to population centers. These sites are: (1) 
Canonsburg, Pennsylvania; (2) Salt Lake City, Utah; (3) Durango, 
Colorado; and (4) Shiprock, New Mexico (Navajo Reservation). To 
date, twenty-five vicinity properties near the Canonsburg site and 
two such properties near the Salt Lake City site have been desig- 
nated for remedial action. A research effort was undertaken at a 
major vicinity property, the Mountain States Supply Company in 
Salt Lake City, to study the effects of heating-and-ventilating- 
system modification on indoor radon-daughter concentrations. A 
cooperative agreement was executed between DOE and the Com- 
monwealth of Pennsylvania. A similar agreement with the State of 
Utah is expected to be executed in early FY 1981. Further, it is ex- 
pected that additional cooperative agreements will be negotiated 
during FY 1981 with the States of Colorado and Wyoming and the 
Navajo Nation. It is expected that the processing site at Canons- 
burg, PA (the Canonsburg Industrial Park) will be acquired during 
FY 1981. Draft Environmental Impact Statements for the four 
highest-priority sites will be completed during FY 1981. 


0540 Health And Safety 


12065 (CONF-810217—4) PRESTO low-level waste 
transport and risk assessment code. Little, C.A.; Fields, 
D.E.; McDowell-Boyer, L.M.; Emerson, C.J. (Oak Ridge 
National Lab., TN (USA)). 1981. Contract W-7405-ENG- 
26. 14p. NTIS, PC A02/MF AOl1. 

From ANS waste management conference; Tucson, AZ, 
USA (23 Feb 1981). 

PRESTO (Prediction of Radiation Effects from Shallow 
Trench Operations) is a computer code developed under US Envi- 
ronmental Protection Agency (EPA) funding to evaluate possible 
health effects from shallow land burial trenches. The model is in- 
tended to be generic and to assess radionuclide transport, ensuing 
exposure, and health impact to a static local population for a 1000-y 
period following the end of burial operations. Human exposure sce- 
narios considered by the model include normal releases (including 
leaching and operational spillage), human intrusion, and site farm- 
ing or reclamation. Pathways and processes of transit from the 
trench to an individual or population inlude: groundwater trans- 
port, overland flow, erosion, surface water dilution, resuspension, 
atmospheric transport, deposition, inhalation, and ingestion of con- 
taminated beef, milk, crops, and water. Both population doses and 
individual doses are calculated as well as doses to the intruder and 
farmer. Cumulative health effects in terms of deaths from cancer 
are calculated for the population over the thousand-year period 
using a life-table approach. Data bases are being developed for 
three extant shallow land burial sites: Barnwell, South Carolina; 
Beatty, Nevada; and West Valley, New York. 


12066 (DOE/EV—0005/1(Suppl.)) Radiological surveys 
of properties in the Middlesex, New Jersey area. Final report. 
Leggett, R.W.; Haywood, F.F. Cottrell, W.D. (Oak Ridge 
National Lab., TN (USA)). Mar 1981. Contract W-7405- 
ENG-26. 131p. (ORNL—5680). NTIS, PC A07/MF AO1. 
Results of the radiological surveys conducted at three prop- 
erties in the Middlesex, New Jersey area as well as one additional 
location downstream from the Middlesex Sampling Plant (Willow 
Lake), are presented. The survey revealed that the yard around the 
church rectory on Harris Avenue is contaminated with a ?*Ra- 
bearing material, probably pitchblende ore from the former Middle- 
sex Sampling Plant. The elevated 7*°Ra concentrations around and, 
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to a lesser extent, underneath the rectory are leading to elevated 
222Rn concentrations in air in the rectory and elevated alpha con- 
tamination levels (from radon daughters) on surfaces inside the rec- 
tory. External gamma radiation levels in the rectory yard are well 
above background levels, and beta-gamma dose rates at many 
points in the yard are above federal guidelines for the release of 
property for unrestricted use. The radiological survey of a parking 
lot at the Union Carbide plant in Bound Brook, New Jersey re- 
vealed that a nearly circular region of 50-ft diam in the lot showed 
above-background external gamma radiation levels. Two isolated 
spots within this region showed concentrations of uranium in soil 
above the licensable level stated in 10 CFR 40. Soil samples taken 
in the area of elevated gamma radiation levels generally showed 
nearly equal activities of 7**Ra and *°*U. The survey at the resi- 
dences on William Street in Piscataway, revealed that the front 
yeard is generally contaminated from near the surface to a depth of 
1.5 to 2.5 ft with **®Ra-bearing material, possibly pitchblende ore. 
The remainder of the yard shows scattered contaminaion. External 
gamma radiation levels inside the house are above the background 
level near some outside walls. 


12067 (LA—8336-MS) Criticality calculations and criti- 
cality monitoring studies of the slagging pyrolysis incinerator 
facility. Close, D.A.; Booth, T.E.; Caldwell, J.T. (Los 
Alamos Scientific Lab., NM (USA)). Jan 1981. Contract W- 
7405-ENG-36. 34p. NTIS, PC A03/MF AOl1. 

It was determined that the criticality hazard associated with 
the Slagging Pyrolysis Incinerator (SPI) Facility would be minimal 
if a three-level criticality-hazard prevention program were imple- 
mented. The first strategy consists of screening all incoming wastes 
for fissile content. The second prevention level is provided by in- 
troducing a small concentration of a neutron-absorbing compound, 
such as B2Os, into the input waste stream. The third prevention 
level is provided by direct criticality-hazard monitoring using sensi- 
tive neutron detectors in all regions of the facility where a signifi- 
cant hazard has been identified - principally the drying, pyrolysis, 
and slag regions. The facility could be shut down rapidly for clean- 
out if the measurements indicate an unsafe condition is developing. 
The criticality safety provided by the product of these three inde- 
pendent measures should reduce the hazard to a negligible level. 


12068 (PNL—3683) Environmental consequences of pos- 
tulated plutonium releases from General Electric Company 
Vallecitos Nuclear Center, Valiecitos, California, as a result 
of severe natural phenomena. Jamison, J.D.; Watson, E.C. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Nov 1980. Contract AC06-76RL01830. 6lp. NTIS, PC 
A04/MF AOl1. 

Potential environmental consequences in terms of radiation 
dose to people are presented for postulated plutonium releases 
caused by severe natural phenomena at the General Electric Com- 
pany Vallecitos Nuclear Center, Vallecitos, California. The severe 
natural phenomena considered are earthquakes, tornadoes, and high 
straight-line winds. Maximum plutonium deposition values are 
given for significant locations around the site. All important poten- 
tial exposure pathways are examined. The most likely 50-year com- 
mitted dose equivalents are given for the maximum-exposed indi- 
vidual and the population within a 50-mile radius of the plant. The 
maximum plutonium deposition values likely to occur offsite are 
also given. The most likely calculated 50-year collective committed 
dose equivalents are all much lower than the collective dose equiv- 
alent expected from 50 years of exposure to natural background ra- 
diation and medical x-rays. The most likely maximum residual plu- 
tonium contamination estimated to be deposited offsite following 
the earthquakes, and the 180-mph and 230-mph tornadoes are above 
the Environmental Protection Agency’s (EPA) proposed guideline 
for plutonium in the general environment of 0.2 wCi/m?. The depo- 
sition values following the 135-mph tornado are below the EPA 
proposed guidelines. 


12069 (PNL-SA—8320) Statistical aspects of determining 
compliance with radiation standards. Kennedy, W.E. Jr.; 
Kinnison, R.R.; Gilbert, R.O.; Watson, E.C. (Battelle Pacif- 
ic Northwest Labs., Richland, WA (USA)). 1980. Contract 
AC06-76RL01830. 17p. (CONF-800731—4). NTIS, PC 
A02/MF AO1. 





05 NUCLEAR FUELS 
0540 Health And Safety 


From Health Physics Society meeting; Seattle, WA, USA 
(20 Jul 1980). 

Radiation surveys are an important tool used to monitor the 
safety of operations at nuclear fuel cycle facilities, as well as deter- 
mining if contaminated sites require remedial action before license 
termination or unrestricted release. It is important that radiation 
surveys are carefully designed to provide the right quantity and 
quality of useful information for making valid decisions concerning 
public safety. The validity of survey information is especially im- 
portant when low-level radiation detection techniques are required 
such as for environmental radiation monitoring. Thus, statistical as- 
pects of radiation surveys are important in demonstrating compli- 
ance with radiation guidelines and for deciding when remedial 
action or cleanup is required. In this paper, we discuss the statisti- 
cal aspects of evaluating whether guidelines are, in fact, being ex- 
ceeded. 


12070 (PNL-SA—8105) Deposition of plutonium in the 
lung of a worker following an accidental inhalation exposure. 
Spitz, H.B.; Robinson, B. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). [nd]. Contract AC06-76RL01830. 
21p. (CONF-791077—7). NTIS, PC A02/MF AOlI. 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The deposition of PuO: in the lungs of an occupationally ex- 
posed worker is characterized by assay for plutonium in excreta 
samples and from in vivo measurements of **'Am in the thoracic 
region. Chelation therapy by intravenous injection of 1 gm Ca- 
DTPA was initially performed shortly after the incident and re- 
peated using 0.5 gm of the chelate four additional times in subse- 
quent days post intake. Analysis of the air sampler filter retrieved 
from the site of the exposure identified the isotopic composition 
and particle size of the plutonium material inhaled by the worker. 
Chelation with Ca-DTPA did not significantly reduce the magni- 
tude of the lung or systemic deposition as determined from assay of 
plutonium in urine samples collected from the worker. In vivo 
measurements for **'Am verify the retention of the inhaled material 
in the lung and also indicate the ingrowth of an amount of *4!Am 
as a daughter product of the **' Pu initially inhaled. 
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12071 (CONF-800416—, pp 9-23) ORO environmental 
management appraisals. Alexander, J.K. (Oak Ridge Oper- 
ations, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

The requirements and purposes for the ORO Environmental 
Protection appraisals will be presented briefly. A typical appraisal 
format will be outlined and aspects of the discussions that generally 
ensue will be characterized. The site-specific factors that tend to 
make each facility's appraisal unique will be highlighted. Features 
of the close-out will be covered. Details of the environmental 
policy questions that now must be dealt with as part of the apprais- 
al will be addressed. The formal recommendation will be discussed 
in terms of the management concept versus actual experience. The 
appraisal rating criteria developed by ORO’s Office of Performance 
Evaluation, and how these criteria must be applied, will be illustrat- 
ed. The inherent differences between CPAF and CPFF operation 
contracts will be outlined. Finally, some examples of both positive 
and negative experiences that have resulted from ORO appraisals 
will be presented, along with some projections for the future. 


12072 (CONF-800416—, pp 110-129) Management of 
solid waste. Thompson, W.T.; Stinton, L.H. (Union Carbide 
Corp., Oak Ridge, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

Compliance with the latest regulatory requirements address- 
ing disposal of radioactive, hazardous, and sanitary solid waste re- 
quires the application of numerous qualitative and quantitative cri- 
teria in the selection, design, and operation of solid waste manage- 
ment facilities. Due to the state of flux of these regulatory require- 
ments from EPA and NRC several waste management options 
were identified as being applicable to the management of the var- 
ious types of solid waste. This paper highlights the current regula- 
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tory constraints and the design and operational requirements for 
construction of both storage and disposal facilities for use in man- 
agement of DOE-ORO solid waste. Capital and operational costs 
are included for both disposal and storage options. 


12073 (DOE/OR/20769—T12) Florida state information 
handbook: formerly utilized sites remedial action program. 
(Politech Corp., Washington, DC (USA)). 27 Feb 1981. 
Contract AC05-800R20769. 134p. NTIS, PC A07/MF AOl1. 

This volume is one of a series produced under contract with 
DOE, Office of Nuclear Waste Management, by Politech Corpora- 
tion to develop a legislative and regulatory data base to assist the 
FUSRAP management in addressing the institutional and socioeco- 
nomic issues involved in carrying out the Remedial Action Pro- 
gram. This Information Handbook series contains information about 
all relevant government agencies at the federal and state levels, the 
pertinent programs they administer, each affected state legislature, 
and current federal and state legislative and regulatory initiatives. 
This vclume is a compilation of information about the State of 
Florida. It contains a description of the state executive branch 
structure; a summary of relevant state statutes and regulations; a de- 
scription of the structure of the state legislature, identification of 
the officers and committee chairmen, and a summary of recent rele- 
vant legislative action; and the full text of relevant statutes and reg- 
ulations. 


12074 (DOE/OR/20769—T13) Oregon state information 
handbook: formerly utilized sites remedial action program. 
(Politech Corp., Washington, DC (USA)). 31 Dec 1980. 
Contract AC05-800R20769. 176p. NTIS, PC A09/MF AOl1. 
This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of Oregon. 
It contains a description of the state executive branch structure; a 
summary of relevant state statutes and regulations; a description of 
the structure of the state legislature, identification of the officers 
and committee chairmen, and a summary of recent relevant legisla- 
tive action; and the full text of relevant statutes and regulations. 


12075 (DOE/OR/20769—T14) Federal government in- 
formation handbook: formerly utilized sites remedial action 
program. (Politech Corp., Washington, DC (USA)). 31 Dec 
1980. Contract AC05-800R20769. 97p. NTIS, PC A05/MF 
AOl. 

This voiume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the Federal Govern- 
ment. It contains a summary of the organization and responsibilities 
of agencies within the executive branch of the Federal government 
which may be relevant to FUSRAP activities; a brief summary of 
relevant Federal statutes and regulations; a description of the struc- 
ture of the US Congress, identification of the officers, relevant 
committees and committee chairmen; a description of the Federal 
legislative process; a summary of legislation enacted and considered 
in the recently-adjourned 96th Congress; a description of the Fed- 
eral budgetary process; a summary of the Carter Administration's 
comprehensive radioactive waste management program; and ex- 
cerpts from the text of relevant federal statutes and regulations. 
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12076 (DOE/OR/20769—T15) Missouri State informa- 
tion handbook: formerly utilized sites remedial action pro- 
gram. (Politech Corp., Washington, DC (USA)). 31 Dec 
1980. Contract AC05-800R20769. 288p. NTIS, PC A13/ 
MF AOl. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of Missouri. 
It contains: a description of the state executive branch structure; a 
summary of relevant state statutes and regulations; a description of 
the structure of the state legislature chairmen, and a summary of 
recent relevant legislative action; a description of the organization 
and structure of local governments affected by remedial action at 
the St. Louis area sites; a summary of relevant local ordinances and 
regulations; an identification of relevant public interest groups; a list 
of radio stations, television stations, and newspapers that provide 
public information to the St. Louis area or to Jefferson City; and 
the full text of relevant statutes and regulations. 


12077 (DOE/OR/20769—T16) New York state informa- 
tion handbook: formerly utilized sites remedial action pro- 
gram. (Politech Corp., Washington, DC (USA)). 31 Dec 
1980. Contract AC05-800R20769. 245p. NTIS, PC All/MF 
AOl. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of New 
York. It contains a description of the state executive branch struc- 
ture; a summary of relevant state statutes and regulations; a descrip- 
tion of the structure of the state legislature, identification of the of- 
ficers and committee chairmen, and a summary of recent relevant 
legislative action; and the full text of relevant statutes and regula- 
tions. 


12078 (DOE/OR/20769—T17) Illinois state information 
handbook: formerly utilized sites remedial action program. 
(Politech Corp., Washington, DC (USA)). 31 Dec 1980. 
Contract AC05-800R20769. 216p. NTIS, PC A10/MF AOl1. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of Illinois. It 
contains a description of the state executive branch structure; a 
summary of relevant state statutes and regulations; a description of 
the structure of the state legislature, identification of the officers 
and committee chairmen, and a summary of recent relevant legisla- 
tive action; the full text of relevant statutes and regulations. 


12079 (DOE/OR/20769—T18) Current activities hand- 
book: formerly utilized sites remedial action program. (Poli- 
tech Corp., Washington, DC (USA)). 27 Feb 1981. Contract 
AC05-800R20769. 138p. NTIS, PC A07/MF AOl1. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
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the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the activities each of 
the thirteen state legislatures potentially affected by the Formerly 
Utilized Sites Remedial Action Program. It contains a description 
of the state legislative procedural rules and a schedule of each legis- 
lative session; a summary of pending relevant legislation; the name 
and telephone number of legislative and state agency contacts; and 
the full text of all bills identified. 


12080 (DOE/OR/20769—T19) Maryland State informa- 
tion handbook: formerly utilized sites remedial action pro- 
gram. (Politech Corp., Washington, DC (USA)). 31 Dec 
1980. Contract AC05-800R20769. 232p. NTIS, PC All/ 
MF AOl. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Handbook Series Remedial Action Program. 
This Information Handbook series contains information about all 
relevant government agencies at the Federal and state levels, the 
pertinent programs they administer, each affected state legislature, 
and current Federal and state legislative and regulatory initiatives. 
This volume is a compilation of information about the State of 
Maryland. It contains: a description of the state executive branch 
structure; a summary of relevant state statutes and regulations; a de- 
scription of the structure of the state legislature, identification of 
the officers and committee chairmen, and a summary of recent rele- 
vant legislative action; and the full text of relevant statutes and reg- 
ulations. 


12081 (DOE/OR/20769—T20) New Mexico state infor- 
mation handbook: formerly utilized sites remedial action pro- 
gram. (Politech Corp., Washington, DC (USA)). 31 Dec 
1980. Contract AC05-800R20769. 201p. NTIS, PC Al0/MF 
AOl. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of New 
Mexico. It contains a description of the state executive branch 
structure; a summary of relevant state statutes and regulations; a de- 
scription of the structure of the state legislature, identification of 
the officers and committee chairmen, and a summary of recent rele- 
vant legislative action; and the full text of relevant statutes and reg- 
ulations. 


12082 (DOE/OR/20769—T21) Maryland state informa- 
tion handbook: formerly utilized sites remedial action pro- 
gram. (Politech Corp., Washington, DC (USA)). 31 Dec 
1980. Contract AC05-800R20769. 224p. NTIS, PC Al0/MF 
AOl. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and State levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of Mary- 
land. It contains a description of the state executive branch struc- 
ture; a summary of relevant state statutes and regulations; a descrip- 
tion of the structure of the state legislature, identification of the of- 
ficers and committee chairmen, and a summary of recent relevant 
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legislative action; and the full text of relevant statutes and regula- 
tions. 


12083 (DOE/OR/20769—T22) Illinois State information 
handbook: formerly utilized sites remedial action program. 
(Politech Corp., Washington, DC (USA)). 31 Dec 1980. 
Contract AC05-800R20769. 241p. NTIS, PC All/MF AOl. 
This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of Illinois. It 
contains: a description of the state executive branch structure; a 
summary of relevant state statutes and regulations; a description of 
the structure of the state legislature, identification of the officers 
and committee chairmen, and a summary of recent relevant legisla- 
tive action; and the full text of relevant statutes and regulations. 


12084 (DOE/OR/20769—T23) Pennsylvania state infor- 
mation handbook: formerly utilized sites remedial action pro- 
gram. (Politech Corp., Washington, DC (USA)). 31 Dec 
1980. Contract AC05-800R20769. 187p. NTIS, PC A09/MF 
AOl. 

This volume is one of a series produced under contract with 
the DOE, by Politech Corporation to develop a legislative and reg- 
ulatory data base to assist the FUSRAP management in addressing 
the institutional and socioeconomic issues involved in carrying out 
the Formerly Utilized Sites Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and State levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the State of Pennsyl- 
vania. It contains a description of the state executive branch struc- 
ture; a summary of relevant state statutes and regulations; a descrip- 
tion of the structure of the state legislature, identification of the of- 
ficers and committee chairmen, and a summary of recent relevant 
legislative action; and the full text of relevant statutes and regula- 
tions. 


12085 (ENICO—1071) Flexural type ultrasonic liquid-in- 
line detectors with multiplexing electronics. Piper, T.C. 
(Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). Feb 
og Contract AC07-791D01675. 19p. NTIS, PC A02/MF 
AOl. 

The final design is given for an ultrasonic liquid-in-line 
sensor which fails-safe by indicating the presence of liquid (the 
alarm condition) in the event of electrical failures. The sensor, the 
tone-burst electronics used to drive the sensor, the amplifier and 
timed-gate electronics used to retrieve and process the resultant 
signal, and the sixteen sensor multiplexing-circuitry are described 
and illustrated. 


12086 (LA—8514-PR) Nuclear Safeguards Research and 
Development Program status report, April-June 1980. Prog- 
ress report. Keepin, G.R. (ed.). (Los Alamos Scientific Lab., 
NM (USA)). Feb 1981. Contract W-7405-ENG-36. 60p. 
NTIS, PC A04/MF AOI1. 

This report presents the status of the Nuclear Safeguards Re- 
search and Development program pursued by the Los Alamos Sci- 
entific Laboratory Safeguards Groups Q-1, Q-2, Q-3, Q-4, Q-5, and 
CMB-1. Topics covered include nondestructive assay technology 
development and applications, international safeguards, perimeter 
safeguards and surveillance, concepts and subsystems development, 
integrated safeguards systems, training courses, technology transfer, 
and analytical chemistry methods for fissionable materials safe- 
guards. 
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12087 (LA—8684-MS) Test results for the FAST Facility 
Delayed Neutron Interrogator source transfer system. 
Cverna, F.H.; Eccleston, G.W.; Elkins, E.P.; Van Lyssel, T. 
(Los Alamos Scientific Lab., NM (USA)). Jan 1981. Con- 
tract W-7405-ENG-36. 13p. NTIS, PC A02/MF AOl1. 

A long-term test of the source transfer mechanism for the 
FAST (Fluorine! and Storage) Facility Delayed Neutron Interroga- 
tor has been completed. Test results and analysis are presented. The 
observed performance is well within that required for successful 
assays over a long-term period. 


06 FUSION FUELS 
0602 Processing 


12088 Fabrication of targets for the Los Alamos laser 
fusion program. Fries, R.J. (Los Alamos Scientific Lab., 
NM). AIChE Symposium Series ; 75: No. 191, 208-217(1979). 

Because of the moderate energies attainable from current 
and near-term laser systems, complex targets containing multiple 
shells of different materials are required to attain significant thermo- 
nuclear burn (1). We will not be able to drive simple targets to in- 
teresting yields with even the next generation of COy lasers (ex- 
pected to have an energy of ~ 100 kJ with a 0.3- to 1-ns pulse 
length). Thus, we expect complex, multi-shelled targets, with their 
calculated higher efficiencies and yields, to be of interest for a long 
time. Therefore, we are devoting much effort to developing tech- 
niques for fabrication of such targets and it is these efforts that are 
described here. 


0603 By-products 


12089 (UCID—18909(Vol.1)) Synfuels from fusion: pro- 
ducing hydrogen with the tandem mirror reactor and thermo- 
chemical cycles. Ribe, F.L.; Werner, R.W. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 21 
Jan 1981. Contract W-7405-ENG-48. 84p. NTIS, PC A05/ 
MF AOl. 

This report examines, for technical merit, the combination of 
a fusion reactor driver and a thermochemical plant as a means for 
producing synthetic fuel in the basic form of hydrogen. We studied: 
(1) one reactor type - the Tandem Mirror Reactor - wishing to use 
to advantage its simple central cell geometry and its direct electri- 
cal output; (2) two reactor blanket module types - a liquid metal 
cauldron design and a flowing LieO solid microsphere pellet design 
so as to compare the technology, the thermal-hydraulics, neutronics 
and tritium control in a high-temperature operating mode (~ 1200 
K); (3) three thermochemical cycles - processes in which water is 
used as a feedstock along with a high-temperature heat source to 
produce He and On». 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


12090 (UCID—17736-80-1-2-3) Development of advanced 
concepts for improved heavy water production technology. 
Tri-quarterly report, January 1-September 30, 1980. Al- 
dridge, F.T.; Herman, I.P.; Marling, J.B.; Wood, L.L. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Na- 
tional Lab.). 6 Nov 1980. Contract W-7405-ENG-48. 1 Ip. 
NTIS, PC A02/MF AOl1. 

Research into deuterium-from-protium isotope separation via 
both metal hydride chromatography and COs laser multiple-photon 
dissociation (MPD) of trifluoromethane (CDF;/CHFs) is discussed. 
Several new classes of alloy compositions, including Mg-rare earth, 
NiTi/sub x/, and [Ca+Ce,Zr,Ti].s~ NisCu compounds, were evalu- 
ated for chromatograhic isotope separation; no tested alloy exhibit- 
ed properties suitable for commercial deuterium separation. For 
deuterium separation by MPD of CDFs, construction of a CO» 
laser system was completed that is capable of delivering either 2 
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nsec short pulses at a single wavelength or 200 nsec long pulses si- 
mulatneously at two different laser frequencies. The wavelength de- 
pendence of single-line multiple-photon dissociation probability of 
CDF; was measured, and is reported here. Deuterium separation by 
CO, laser photolysis of CDF3;/CHF; near 10.3 pp using ~ 2 nsec 
pulses still appears to be a commercially viable process for heavy 
water production. 


0703 Isotopic Power Supplies 


12091 (DOE/ET/37232—T1) Radioisotope-powered car- 
diac pacemaker program. Clinical studies of the nuclear pace- 
maker model NU-5. Final report. (Arco Medical Products 
Co., Leechburg, PA (USA)). Jun 1980. Contract AC02- 
76ER03057. 28p. NTIS, PC A03/MF AO1. 

Beginning in February, 1970, the Nuclear Materials and 
Equipment Corporation (NUMEC) undertook a program to design, 
develop and manufacture a radioisotope powered cardiac pacemak- 
er system. The scope of technical work was specified to be: estab- 
lish system, component, and process cost reduction goals using the 
prototype Radioisotope Powered Cardiac Pacemaker (RCP) design 
and develop production techniques to achieve these cost reduction 
objectives; fabricate radioisotope powered fueled prototype cardiac 
pacemakers (RCP’s) on a pilot production basis; conduct liaison 
with a Government-designated fueling facility for purposes of de- 
fining fueling requirements, fabrication and encapsulation proce- 
dures, safety design criteria and quality control and inspection re- 
quirements; develop and implement Quality Assurance and Reliabil- 
ity Programs; conduct performance, acceptance, lifetime and reli- 
ability tests of fueled RCP’s in the laboratory; conduct liaison with 
the National Institutes of Health and with Government specified 
medical research institutions selected for the purpose of undertak- 
ing clinical evaluation of the RCP in humans; monitor and evaluate, 
on a continuing basis, all test data; and perform necessary safety 
analyses and tests. Pacemaker designs were developed and quality 
assurance and manufacturing procedures established. Prototype 
pacemakers were fabricated. A total of 126 radioisotope powered 
units were implanted and have been followed clinically for approxi- 
mately seven years. Four (4) of these units have failed. Eighty-three 
(83) units remain implanted and satisfactorily operational. An over- 
all failure rate of less than the target 0.15% per month has been 
achieved. 


12092 (LA—8713-PR) General-purpose heat source proj- 
ect and space nuclear safety and fuels program. Progress 
report, August 1980. Maraman, W.J. (comp.). (Los Alamos 
Scientific Lab., NM (USA)). Jan 1981. Contract W-7405- 
ENG-36. 3lp. NTIS, PC A03/MF AOl1. 

This formal monthly report covers the studies related to the 
use of ***PuO, in radioisotopic power systems carried out for the 
Advanced Nuclear Systems and Projects Division by the Los 
Alamos National Laboratory. The two programs involved are: gen- 
eral-purpose heat source development; and space nuclear safety and 
fuels. Most of the studies discussed here are of a continuing nature. 
Results and conclusions described may change as the work contin- 
ues. Published reference to the results cited in this report should 
not be made without the explicit permission of the person in charge 
of the work. 


12093 (LA—8714-PR) General-purpose heat source proj- 
ect and space nuclear safety and fuels program. Progress 
report, September 1980. Maraman, W.J. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Jan 1981. Contract W- 
7405-ENG-36. 19p. NTIS, PC A02/MF AO1. 

This formal monthly report covers the studies related to the 
use of 7°*PuQO, in radioisotopic power systems carried out for the 
Space and Terrestrial Systems Division of the US Department of 
Energy by the Los Alamos National Laboratory. Most of the stud- 
ies discussed here are of a continuing nature. Results and conclu- 
sions described may change as the work continues. Published refer- 
ence to the results cited in this report should not be made without 
the explicit permission of the person in charge of the work. 


12094 (LA—8715-PR) Space nuclear safety and fuels 
program. Progress report, October 1980. Maraman, W.J. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Jan 
1981. Contract W-7405-ENG-36. 21p. NTIS, PC A02/MF 
AOl. 

This formal monthly report covers the studies related to the 
use of *°*PuO, in radioisotopic power systems carried out for the 
Space and Terrestrial Systems Division of the US Department of 
Energy by the Los Alamos National Laboratory. Most of the stud- 
ies discussed here are of a continuing nature. Results and conclu- 
sions described may change as the work continues. Published refer- 
ence to the results cited in this report should not be made without 
the explicit permission of the person in charge of the work. 


12095 (LA—8735-PR) Space nuclear safety and fuels 
program. Progress report, November 1980. Bronisz, S.E. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Feb 
oar Contract W-7405-ENG-36. 24p. NTIS, PC A02/MF 
AOl. 

This formal monthly report covers the studies related to the 
use of *°*PuQO, in radioisotopic power systems carried out for the 
Space and Terrestrial Systems Division of the US Department of 
Energy by the Los Alamos National Laboratory. Most of the stud- 
ies discussed here are of a continuing nature. Results and conclu- 
sions described may change as the work continues. Published refer- 
ence to the results cited in this report should not be made without 
the explicit permission of the person in charge of the work. 


08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 12140, 12233, 12615 


12096 (PB—80-200942) Biological and synthetic systems 
for production of hydrogen from water. Final report 1 Jun 75- 
31 Mar 80. Krasna, A.I. (Columbia Univ., New York 
(USA). Dept. of Biochemistry). Mar 1980. 20p. NTIS, PC 
A02/MF AO1. 

The research study demonstrates the laboratory feasibility of 
producing hydrogen by biophotolysis of water. One method uses 
intact hydrogenase-containing algae capable of yielding large quan- 
tities of hydrogen in the presence of oxygen-removing agents. Re- 
versible and irreversible oxygen absorbents have been developed to 
solve the problem of oxygen inhibition. Continuous methods for 
oxygen removal permit sustained large scale production hydrogen. 
Another biophotolysis scheme uses isolated plant chloroplasts coup- 
led to hydrogenase or synthetic catalysts, with ferredoxin or methyl 
viologen as an electron carrier. Light acts on water to produce hy- 
drogen in the presence of oxygen-removing systems. The anerobic 
reduction of the electron carrier by chloroplasts is the limiting 
factor in the process. Platinum and palladium catalysts can effec- 
tively replace hydrogenase in this coupled system. A number of 
synthetic systems have been developed to produce hydrogen from 
organic compounds in the presence of light and various photocata- 
lysts. These methods constitute a non-polluting, alternate technol- 
ogy to produce hydrogen for fuel and as a chemical feedstock for 
fertilizer production. 


12097 Nature of numerical data necessary for the re- 
search and development of thermochemical hydrogen produc- 
tion processes from water. Yamauchi, S. (Univ. of Tokyo, 
Japan); Fueki, K.; Yoshida, K.; Dokiya, M. pp 99-102 of 
Proceedings of the sixth international CODATA confer- 
ence. Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press 
(1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

The reaction cycles being studied by the authors are: Mg-I 
cycle, CHsI cycle, UT cycle (Br-Ca-Fe cycle), and methanol cycle. 
Discussed are the steps in the development of a cycle and the nec- 
essary data, data on energy efficiency, and standard energy of ele- 
ments and importance of the consistent set of the thermochemical 
data. 
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0802 Storage 


12098 Metal hydride technology. Reilly, J.J. (Brookha- 
ven National Lab., Upton, NY). Contract EY-76-C-02-0016. 
Zeitschrift fuer Physikalische Chemie, Frankfurter Ausgabe, 
Neue Folge ; No. 117, 155-184(1979). 

Hydrogen has certain properties which make it a most at- 
tractive fuel. It can be used in a variety of energy converters, it is 
non-polluting and can be made from readily available raw materials 
and/or energy sources. Unfortunately, the difficulties involved in 
its convenient storage have prevented its widespread use as a 
common, ordinary fuel. Currently, hydrogen is stored either as a 
compressed gas or as a cryogenic liquid; however, neither method 
is a feasible option in this context. A promising alternative is stor- 
age as a metal hydride. Indeed, it is this promise which has been 
responsible for the recent upsurge of interest in metal-hydrogen sys- 
tems and it is the purpose of this review to summarize the proper- 
ties and applications of those systems which have proven or poten- 
tial utility as hydrogen storage compounds. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


12099 Synfuels glossary. Pittsburgh, PA; Dravo Corpo- 
ration (1980). 11p. 

This glossary of basic terms has been compiled as an aid to 
understanding the terminology resulting from recent technological 
developments in the synthetic fuels industry. 


0901 Hydrocarbon Fuels 


12100 (CONF-800482—, pp 150-153) Landfill methane 
recovery and utilization: the state of the technology. Eber- 
hart, R.C.; Green, L.L. (Johns Hopkins Univ., Laurel, MD). 
1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Methane generated in sanitary landfills is increasingly being 
recovered and utilized as a energy resource. Current estimates are 
than about 200 billion cubic feet of method could be produced each 
year from landfills, resulting in a 400 to 500 million dollar-per-year 
industry. It is estimated that between 1000 and 10,000 landfills are 
eligible for profitable gas recovery and utilization. Eight utilization 
systems are currently on-line, with several scheduled for start-up 
within the next few months. The Johns Hopkins University Applied 
Physics Laboratory (APL) is actively involved in landfill methane 
utilization technology, and is currently receiving support from the 
Department of Energy through Argonne National Laboratory 
(ANL) and from the National Park Service (NPS). Work or ANL 
includes, among other things, the development of field testing in- 
strumentation to assist in assessing the resource potential of land- 
fills, and the development of dynamic simulation computer models 
of landfill gas generation and processing. The NPS project consists 
of two field testing programs: one at Kenilworth Park in Washing- 
ton, D.C.; the other at Oxon Cove in Prince Georges County, 
Maryland. 


12101 (CONF-800482—, pp 153-155) Anaeriobic diges- 
tion for the 80's. Jantzen, D. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Anaerobic Digestion provides a number of processing sys- 
tems for conversion of biomass to energy in the form of methane. 
Seven different genetic systems are discussed, from the point of 
view of the research program supported by the US Department of 
Energy. The farm energy system, feedlot digesters, integrated bio- 
mass processing system, controlled landfill digestion digestion 
system, wood waste to methane system, and the wet biomass proc- 
essing system are discussed. 


12102 (CONF-800482—, pp 190-193) Biomass gasifica- 
tion: yesterday, today, and tomorrow. Reed, T.B. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 
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The solid fuels, biomass and coal, can be converted by gasifi- 
cation into clean gaseous fuels that are easier to distribute and re- 
quired for many technical processes. The simplest method of con- 
version is air gasification, producing a low-energy gas well suited 
for direct-heat or engine applications but unsuitable for pipeline use. 
Oxygen gasification produces a medium-energy gas composed pri- 
marily of CO and He, which can be used in industrial pipelines for 
operation of turbines for power and heat cogeneration or for 
chemical synthesis of methanol or ammonia. Steam or hydrogen ga- 
sification are also possible but external heat and energy sources are 
required. Slow pyrolysis produces a medium-energy gas, charcoal, 
and oil. Gases resulting from fast pyrolysis contain a high concen- 
tration of olefins (primarily ethylene), which are quite useful for 
synthesis of fuels or chemicals. This paper presents some of the 
most pertinent material from the three-volume SERI report, A 
Survey of Biomass Gasification. 


12103 (EPRI-WS—79-225, pp 17.1-17.25) Methane re- 
covery from the Fresh Kills Landfill in Staten Island, New 
York. Mullen, T.E. (New York State Energy Research & 
Development Authority, Albany). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The technology of methane recovery from a sanitary landfill 
is described and the pilot program at Fresh Kills Landfill in Staten 
Island, New York is reviewed. Landfills can provide a source of 
high-medium Btu fuel gas generated by the natural anaerobic diges- 
tion of municipal solid waste placed within the landfill. Researchers 
at the world’s largest landfill in Staten Island, New York have in- 
stalled a system of four 40-foot wells to investigate methane recov- 
ery potential and recovered gas utilization possibilities. Results indi- 
cate that one well per acre design is optimal with each well pro- 
ducing 50 to 75 scfm of 500 to 600 Btu/scf fuel gas. Industrial 
burner tests have shown the gas to be a reliable, stable, and noncor- 
rosive fuel for use in natural gas designed equipment. Further test 
plans include investigating the use of the gas in a gas engine elec- 
tric generator and in a peraselective membrane purification system. 


12104 (EPRI-WS—79-225, pp 21.1-21.20) Refuse conver- 
sion to methane (RefCOM). Perron, C.H. (RefCOM Plant, 
Pompano Beach, FL). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The proof-of-concept waste-to-energy plant designed and 
built by Waste Management, Inc. began operating in May 1978. 
The facility, known as RefCOM (Refuse Conversion to Methane), 
utilizes an anaerobic digestion process to convert daily 50 to 100 
tons of shredded urban solid waste and sewage sludge into meth- 
ane-rich gas. Waste Management will operate RefCOM for from 
two to four years. This experimental operating phase is expected to 
demonstrate the commercial feasibility of the gasification process. 
The project is located at an existing facility in Pompano Beach, 
Florida. The specific goals of the solid waste to methane project 
are: to establish information concerning the gas product quantities 
and values; to evaluate process reliability and economics; to deter- 
mine optimum design and operation parameter values for each 
process stage and method of operation; to establish a basis for com- 
paring the process to other means of energy production and/or re- 
source recovery from urban waste; and to establsh te technological 
and economic bases for commercial utilization of the process. A de- 
tailed experimental program has been developed for the facility to 
evaluate, in phases, several independent variables. The most signifi- 
cant areas to be studied are: methane production per unit of organic 
solids fed; reduction in solids remaining for ultimate disposal; 
mixing characteristics of urban waste/sewage sludge slurry; dewa- 
tering characteristics of the reactor slurry; process stability; energy 
requirements for operation; and chemical costs for nutrients and pH 
control. 


12105 (PNL-SA—8584) Transportation fuels from wood. 
Baker, E.G.; Elliott, D.C.; Stevens, D.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1980. Contract 
AC06-76RL01830. 14p. (CONF-801210—18). NTIS, PC 
A02/MF AOl1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The various methods of producing transportation fuels from 
wood are evaluated in this paper. These methods include direct liq- 
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uefaction schemes such as hydrolysis/fermentation, pyrolysis, and 
thermochemical liquefaction. Indirect liquefaction techniques in- 
volve gasification followed by liquid fuels synthesis such as metha- 
nol synthesis or the Fischer-Tropsch synthesis. The cost of trans- 
portation fuels produced by the various methods are compared. In 
addition, three ongoing programs at Pacific Northwest Laboratory 
dealing with liquid fuels from wood are described. 


0902 Alcohol Fuels 


poe ALSO TO CITATION(S) 12105, 12105, 12132, 12172, 12421, 12422, 
4 


12106 (CONF-800482—, pp 156-157) Hydrolysis of bio- 
—_ Villet, R. (Solar Energy Research Inst., Golden, CO). 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

To establish efficient commercial processes for the produc- 
tion of chemicals and fuels from biomass (requires research and de- 
velopment work on hydrolysis. This can be carried out chemically 
(for example, acid hydrolysis of cellulose to produce fermentable 
sugars) or biologically. Processes involving an extrinsic cellulase 
(cellulose-degrading enzyme) are being developed for producing 
sugars which then are fermented. Alternatively, there are direct mi- 
crobial conversion methods using thermophilic anaerobes. The 
merits of the various methods are discussed and particular research 
and development areas are identified. 


12107 (CONF-800482—, pp 204-208) Biofuel synthesis. 
Wan, E.IL; Simmons, J.A. (Science Applications, Inc., 
McLean, VA). 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

This paper presents an overview of the state-of-the-art of 
process technology and economics for the synthesis of liquid fuels 
from the gases derived from gasification of pyrolysis of biomass. 
The review of the present and prospective liquid fuel synthesis 
technology is divided into three major areas: (a) catalytic combina- 
tion of the hydrogen and carbon monoxide from biomass gasifica- 
tion to produce methanol and methy] fuels, (b) further conversion 
of the biomass-based methanol into gasoline, and (c) direct conver- 
sion of the olefin-rich gases from biomass pyrolysis into gasoline. 
For each promising conversion technology, descriptions of concep- 
tual process designs, net process energy efficiency, and process eco- 
nomics are presented. Description of a conceptual process design 
for each synthesis technology includes identification of the relative 
development status and scale-up problems for major process com- 
ponents. Also, the potential opportunities for use of renewable 
energy (solar, biomass, etc.) to provide process heat are delineated. 
The discussion of relative process economics includes the consider- 
ation of various by-product sales, and waste disposal costs. Lastly, 
the paper attempts to identify further research and development 
needs. 


12108 (DOE/PC/30239—T1) Mechanistic study of cata- 
lytic methanol synthesis. Progress report. Kung, H.H. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Chemi- 
cal Engineering). 19 Jan 1981. Contract FG22-80PC30239. 
Tp. NTIS, PC A02/MF AOl1. 

A high-pressure reactor is being constructed for tempera- 
ture-programmed desorption/reaction spectroscopic studies of cata- 
lytic methanol synthesis. (DLC) 


12109 (DOE/R5/10240—01) Ethanol production by 
vapor compression distillation. Ellis, G.S. (Ellis (George S.), 
Chardon, OH (USA)). 1981. Contract FG02-80R510240. 
10p. NTIS, PC A02/MF AOl1. 

The goal of this project is to develop and demonstrate a one 
gallon per hour vapor compression distillation unit for fuel ethanol 
production that can be profitably manufactured and economically 
operated by individual family units. Vapor compression distillation 
is already an industrially accepted process and this project’s goal is 
to demonstrate that it can be done economically on a small scale. 
Theoretically, the process is independent of absolute pressure. It is 
only necessary that the condenser be at higher pressure than the 
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evaporator. By reducing the entire process to a pressure of approxi- 
mately 0.1 atmosphere, the evaporation and condensation can occur 
at near ambient temperature. Even though this approach requires a 
vacuum pump, and thus will not represent the final cost effective 
design, it does not require preheaters, high temperature materials, 
or as much insulation as if it were to operate a near ambient pres- 
sure. Therefore, the operation of the ambient temperature unit con- 
stitutes the first phase of this project. Presently, the ambient tem- 
perature unit is fully assembled and has begun testing. So far it has 
successfully separated ethanol from a nine to one diluted input solu- 
tion. However the production rate has been very low. 


12110 (LBL—11426) THC: a simple high-performance 
local network. Knight, J.; Itzkowitz, M. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1980. Con- 
tract W-7405-ENG-48. 26p. (CONF-810403—1). NTIS, PC 
A03/MF AOl1. 

From 2. international conference on distributed computing 
systems; Paris, France (8 Apr 1981). 

The need for a local network and the reasons HYPERchan- 
nel was chosen as the hardware with which to implement it are de- 
scribed. Then the reasons for choosing interprocess communication 
as the principal service of THC (The HYPERchannel Connection) 
and the design choices made in specifying the network are present- 
ed. Next, the structure and operation of the network are described, 
then the pseudocode technique used to complete the design is ex- 
plained, and the specific implementations for the various systems in 
the network are briefly discussed. Finally, performance meas- 
urements for the actual implementation are given, and the conclu- 
sions drawn from the work are presented. 3 figures. 


12111 (ORNL/MIT—304) Separation of water-ethanol 
mixtures by sorption, Part 2. Hone, R.W.; Lamarchand, M.; 
Malaty, W. (Massachusetts Inst. of Tech., Oak Ridge, TN 
(USA). School of Chemical Engineering Practice). Feb 
1981. Contract W-7405-ENG-26. 30p. NTIS, PC A03/MF 
A0l. 

As an alternative to distillation for concentrating fuel-grade 
ethanol from dilute aqueous solutions, adsorption from solutions at 
room temperature was studied using two sorbents: a Rohm and 
Haas copolymer resin (Amberlite XAD-4) and a proprietary molec- 
ular sieve). Both adsorption and desorption (in the latter case with 
N2) were performed in a packed column. Breakthrough-curve anal- 
ysis indicated that the adsorption capacities matched expectation at 
the higher flow rates (0.13 g EtOH/g XAD-4 and 0.1 g EtOH/g 
molecular sieve. The elution performance was disappointing in that 
the ethanol passed through a maximum concentration of only 43 wt 
% ethanol for XAD-4, and 65 wt % for the molecular sieve. Based 
on the low ethanol concentrations in the liquid condensed from the 
eluate, it was concluded that there was significant water adsorption 
on both sorbents and that the feasibility of the process is severely 
compromised by this fact. 


12112 (PB—80-201114) Legislative review (1979). 96th 
Congress, first session. Alcohol fuels tax incentives. A sum- 
mary: alcohol fuels provisions of the crude oil windfall profit 
tax act. (National Alcohol Fuels Commission, Washington, 
DC (USA)). Jan 1980. 21p. NTIS, PC A02/MF AOl1. 

This report contains a description of the significant legisla- 
tive actions and bills on alcohol fuels in the Congress during 1979. 


12113 Gasohol/biomass developments: costs of producing 
ethanol from biomass. Fong, W.S.; Jones, J.L.; Semrau, K.T. 
(Stanford Res Inst Int, Menlo Park, Calif). Chemical Engi- 
neering Progress ; 16: No. 9, 39-46(Sep 1980). 

This article provides a perspective on the relative costs of 
producing ethanol from a wide range of possible biomass feed- 
stocks, using both conventional processes and processes presently 
being developed. The different feedstock/conversion options have 
been compared using a consistent set of design and economic bases. 
Revenue requirements have been estimated for two types of ven- 
tures: a regulated-type utility venture and a private nonregulated 
venture. 16 refs. 
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12114 Synthesis of ammonia on uranium catalysts. Spit- 
syn, V.I.; Erofeev, B.V.; Mikhailenko, I.E.; Gorelkin, I.L; 
Ivanov, L.S. (Inst. of Physical Chemistry, Moscow, USSR). 
Doklady Chemistry (English Translation) ; 251: No. 1-3, 139- 
142(Mar 1980). 

Translated from Dokl. Akad. Nauk SSSR; 251: No. 2, 375- 
379(March 1980). 

Irradiation and nitridation were found to increase the cata- 
lytic activity of U for NHs synthesis over the temperature range 
360 to 600°C. (DLC) 
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REFER ALSO TO CITATION(S) 12118, 12119 


12115 (DOE/R7/01055—T1) Kansas hydro-power: an as- 
sessment of low-head hydroelectric opportunities. Hoch- 
stetler, T.; Noon, R. (Kansas Energy Office, Topeka 
(USA)). 2 Jan 1981. Contract FG47-80R701055. 26p. NTIS, 
PC A03/MF AOI. 

The results of a recent survey of existing dams in Kansas to 
determine their respective development potentials for hydroelectri- 
city generation are described. Of over 5000 dams in Kansas, 34 
were found to have potential for commercial development based 
upon such parameters as head height, flow rate, seasonal flow vari- 
ations, and present state of repair. These 34 sites together could po- 
tentially produce 394 million kilowatt-hours of renewable resource 
derived electricity, about 1.5% of the electricity generated in 
Kansas in 1979. While statewide this would be a modest contribu- 
tion, it could play an important role in local energy management. 


12116 (SAND—80-0102) Preliminary study of power gen- 
eration from vertical-axis turbines in the Gulf Stream. Carni- 
com, M.L.; Sheldahl, R.E. (Sandia National Labs., Albu- 
querque, NM (USA)). Jan 1981. Contract AC04- 
76DP00789. 42p. NTIS, PC A03/MF AO1. 

A system consisting of paired, vertical-axis turbines suspend- 
ed from a tethered, buoyant, submerged platform that contains the 
generators is proposed as a method for power generation from the 
Gulf Stream. Drilled piles are the most likely kind of mooring 
system that would have the holding capacity needed. Successful ex- 
traction of electrical energy from the Gulf Stream will require very 
careful consideration of the environment, as well as its effects on 
potential materials and surface features of the power-generating 
system. Because of its topography, the region called the Straits of 
Florida contains the fastest-flowing water masses (known as the 
Florida Current) found in the Gulf Stream system. The warm, fast- 
flowing, deep, salty water contains myriad life forms, and presents 
a highly corrosive environment to most common building materials. 
The minimization of galvanic and crevice types of corrosion offers 
the most formidable challenge to the designer. 


1304 Regulations And Licensing 


12117 (DOE/RA/04895—1) Factors hindering the devel- 
opment of small-scale municipal hydropower: a case study of 
the Black River project in Springfield, Vermont. Peters, E.; 
Berger, G.; Amlin, J.; Meadows, D. (Dartmouth Coll., Han- 
over, NH (USA). Thayer School of Engineering). Mar 
ry Contract AS02-78RA04895. 92p. NTIS, PC A05/MF 
AOl. 

There are many good reasons to use New England's small- 
scale hydropower resources to generate electricity. But current 
production capacity in the three northern states is only 1300 MW, 
just 35% of the 3710 MW estimated to be available to the states. 
Though the benefits of properly designed projects seem substantial, 
many factors combine to hinder their development. The Black 
River project in Springfield, Vermont, exemplifies the problem. 
Even after the two has invested over five years and $1 million in its 
effort to develop 30 MW of capacity, it still has not received either 
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federal or state approval to proceed with construction. The first 4 
years of the Springfield experience are described and factors that 
have greatly increased the cost and planning time for the project 
are identified. The purpose is to identify changes that could facili- 
tate efforts to develop small-scale hydropower at other acceptable 
sites. On the basis of this experience it is recommended that: after 
issuance of a FERC permit, a preliminary determination of the 
project's impacts should be made by FERC officials; if environmen- 
tal impacts are solely local or limited, environmental analysis/deter- 
mination should be placed in the hands of the state; short-form li- 
censing should be used for all run-of-river hydro projects that uti- 
lize and do not significantly modify existing water impoundment 
areas and do not significantly alter downstream flow patterns; and a 
hydro ombudsman with power at the state level should be estab- 
lished to facilitate governmental inter-agency coordination and 
project-related information transfer: one-stop licensing. (LCL) 


12118 (DOE/RA/23220—04) Small-scale hydroelectric 
power in the Pacific Northwest: new impetus for an old 
energy source. (National Conference of State Legislatures, 
Denver, CO (USA)). Jul 1980. Contract FG0O3-78RA23220. 
134p. (CONF-790799—). NTIS, PC A07/MF AOl. 

From Conference on small-scale hydroelectric power in the 
pacific northwest: new impetus for an old energy source; Portland, 
OR, USA (12 Jul 1979). 

Energy supply is one of the most important issues facing 
Northwestern legislators today. To meet the challenge, state legisla- 
tures must address the development of alternative energy sources. 
The Small-Scale Hydroelectric Power Policy Project of the Na- 
tional Conference of State Legislators (NCSL) was designed to 
assist state legislators in looking at the benefits of one alternative, 
small-scale hydro. Because of the need for state legislative support 
in the development of small-scale hydroelectric, NCSL, as part of 
its contract with the Department of Energy, conducted the follow- 
ing conference on small-scale hydro in the Pacific Northwest. The 
conference was designed to identify state obstacles to development 
and to explore options for change available to policymakers. A 
summary of the conference proceedings is presented. 


12119 (DOE/RA/23220—05) Small-scale hydroelectric 
power in the southeast: new impetus for an old energy source. 
(National Conference of State Legislatures, Denver, CO 
(USA)). Jun 1980. Contract FG03-78RA23220. 152p. 
(CONF-7906201—). NTIS, PC A08/MF AOl1. 

From Conference on small-scale hydroelctric power in the 
southeast: new impetus for an old energy source; Atlanta, GA, 
USA (14 Jun 1979). 

The Southeastern conference, Small-Scale Hydroelectric 
Power: New Impetus for an Old Energy Source, was convened to 
provide a forum for state legislators and other interested persons to 
discuss the problems facing small-scale hydro developers, and to 
recommend appropriate solutions to resolve those problems. During 
the two-day meeting state legislators and their staffs, along with 
dam developers, utility and industry representatives, environmental- 
ists and federal/state officials examined and discussed the problems 
impeding small-scale hydro development at the state level. Based 
upon the problem-oriented discussions, alternative policy options 
were recommended for consideration by the US Department of 
Energy, state legislatures and the staff of the National Conference 
of State Legislatures (NCSL). Emphasis was placed on the legal, 
institutional, environmental and economic barriers at the state level, 
as well as the federal delays associated with licensing small-scale 
hydro projects. Whereas other previously held conferences have 
emphasized the identification and technology of small-scale hydro 
as an alternative energy source, this conference stressed legislative 
resolution of the problems and delays in small-scale hydro licensing 
and development. Panel discussions and workshops are summa- 
rized. Papers on the environmental, economic, and legal aspects of 
small-scale hydropower development are presented. (LCL) 


1306 Environmental Aspects 
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REFER ALSO TO CITATION(S) 12118, 12119 


14 SOLAR ENERGY 


12120 (SERI/SP—763-719) Solar energy in Argentina: a 
profile of renewable energy activity in its national context. 
Hawkins, D. (Solar Energy Research Inst., Golden, CO 
(USA)). Jan 1981. Contract AC02-77CH00178. 50p. (SERI/ 
SP—763-1002). NTIS, PC A03/MF AOl1. 

The following subjects are included: the country overview; 
the energy summary; the geopolitical, economic, and cultural as- 
pects of the Republic of Argentina; the energy profile; and interna- 
tional contacts, manufacturers, and projects. (MHR) 


1401 Resources And Availability 


12121 (SAND—80-1755) Solar radiation model valida- 
tion. Hall, I1.J.; Prairie, R.R.; Anderson, H.E.; Boes, E.C. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1980. Contract AC04-76DP00789. 126p. NTIS, PC E0S5/MF 
$3.50. 

Several mathematical models have been developed within 
the past few years which estimate the solar radiation from other 
weather variables. Some of these models have been used to gener- 
ate data bases which are extensively used in the design and analysis 
of solar system. Three of these solar radiation models have been 
used in developing the Augmented SOLMET Solar Data Tapes for 
the 26 SOLMET sites and the 222 ERSATZ Solar Data Tapes. 
One of the models, a theoretical one, predicts the solar noon radi- 
ation for clear sky conditions from the optical air mass, precipitable 
water vapor and turbidity variables. A second model, an empirical 
one, predicts the hourly total horizontal radiation from meteoro- 
logical variables. And, a third model, also an empirical one, pre- 
dicts the hourly direct normal radiation from the hourly total hori- 
zontal radiation. A study of the accuracy of these three solar radi- 
ation models is reported here. To assess the accuracy of these 
models, data were obtained from several US National Weather 
Service Stations and other sources, used the models to estimate the 
solar-radiation, and then compared the modeled radiation values 
with observed radiation values. The results of these comparisons 
and conclusions regarding the accuracy of the models are present- 
ed. 


12122 (SERI/TR—642-1013) Solar spectral meas- 
urements and modeling. Bird, R.E.; Hulstrom, R.L. (Solar 
Energy Research Inst., Golden, CO (USA)). Jan 1981. Con- 
tract AC02-77CH00178. 37p. NTIS, PC A03/MF AOI. 

A newly developed spectroradiometer for routine measure- 
ment of the solar spectra is described. This instrument measures the 
solar spectrum between 300 and 2500 nm in less than 2.5 min, with 
0.7-nm resolution in the visible and 10-nm resolution in the infrared. 
Many examples of global, direct, and diffuse spectra are illustrated 
for Bedford, Mass. and Golden, Colo. The effects of air mass, turbi- 
dity, and sun tracking on the spectrum are presented, and radiative 
transfer modeling capabilities and comparisons between models and 
between models and experiment are discussed. 


1403 Economics 


REFER ALSO TO CITATION(S) 12175, 12201, 12222, 12229 


12123 (ANL/EES-TM—120) Alternative future scenarios 
for the SPS comparative assessment. Ayrés, R.U.; Ridker, 
R.G.; Watson, W.D. Jr.; Arnold, J.; Tayi, G. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA); Resources for the 
Future, Inc., Washington, DC (USA); Variflex Corp., 
Washington, DC (USA); Geological Survey, Denver, CO 
(USA)). Aug 1980. Contract W-31-109-ENG-38. 152p. 
NTIS, PC A08/MF AOl1. 

The objective of the comparative assessment is to develop an 
initial understanding of the SPS with respect to a limited set of 
energy alternatives. A comparative methodology report describes 
the multi-step process in the comparative assessment. The first step 
is the selection and characterization of alternative energy systems. 
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Terrestrial alternatives are selected, and their cost, performance, 
and environmental and social attributes are specified for use in the 
comparison with the SPS in the post-2000 era. Data on alternative 
technologies were sought from previous research and from other 
comparisons. The object of this study is to provide a futures frame- 
work for evaluating SPS (i.e., factor prices, primary energy prices, 
and energy demands for the US from 1980 to 2030). The econom- 
ic/energy interactions are discussed, and a number of specific mod- 
elling schemes that have been used for long-range forecasting pur- 
poses are described. This discussion provides the rationale for the 
choice of a specific model and methodology, which is described. 
Long-range cost assumptions used in the forecast are detailed, and 
the basis for the selection of specific scenarios follows. Results of 
the analysis are detailed. (WHK) 


12124 (ANL/EES-TM—121(Vol.1)) Characterization of 
alternative electric generation technologies for the SPS com- 
parative assessment: volume 1, summary of central-station 
technologies. (TRW Energy Systems Planning Div., 
McLean, VA (USA)). Aug 1980. Contract W-31-109-ENG- 
38. 27p. NTIS, PC A03/MF AOl1. 

A major element of the SPS Concept Development and 
Evaluation Program is the characterization and comparative analy- 
sis of future terrestrial-based alternatives to SPS. A significant por- 
tion of this effort is the selection and characterization of six terres- 
trial central station electric generation systems that may be viable 
alternatives to SPS in the year 2000 and beyond. The objective of 
this report is to complete and document the physical and cost char- 
acterizations of six electric generation technologies of designated 
capacity. The technologies selected for the detailed characterization 
were: (1) solar technology: (a) terrestrial photovoltaic (200 MWe); 
(2) coal technologies: (a) conventional high sulfur coal combustion 
with advanced flue gas desulfurization (1250 MWe), and (b) open 
cycle gas turbine combined cycle plant with low Btu gasifier (1250 
MWe); and (3) nuclear technologies: (a) conventional light water 
reactor (1250 MWe), (b) liquid metal fast breeder reactor (1250 
MWe), and (c) magnetic fusion reactor (1320 MWe). A brief techni- 
cal summary of each power plant design is given. (WHK) 


12125 (ANL/EES-TM—121(Vol.2)) Characterization of 
alternative electric generation technologies for the SPS com- 
parative assessment: volume 2, central-station technologies. 
(TRW Energy Systems Planning Div., McLean, VA 
(USA)). Aug 1980. Contract W-31-109-ENG-38. 252p. 
NTIS, PC Al2/MF AOl1. 

The SPS Concept Development and Evaluation Program in- 
cludes a comparative assessment. An early first step in the assess- 
ment process is the selection and characterization of alternative 
technologies. This document describes the cost and performance 
(i.e., technical and environmental) characteristics of six central sta- 
tion energy alternatives: (1) conventional coal-fired powerplant; (2) 
conventional light water reactor (LWR); (3) combined cycle 
powerplant with low-Btu gasifiers; (4) liquid metal fast breeder re- 
actor (LMFBR); (5) photovoltaic system without storage; and (6) 
fusion reactor. 


12126 (PNL—3030) Summary of three regional assess- 
ment studies of solar electric generation opportunities in the 
Southwest, Southeast, and Northeast United States. Watts, 
R.L.; Harty, H. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Feb 1981. Contract AC06-7601830. 38p. 
NTIS, PC A03/MF AO1. 

Market opportunities for solar generation of electricity for 
utility and for residential/commercial/industrial applications in the 
Northeast, Southeast, and Southwest regions of the United States 
were evaluated in three studies (JBF 1979, Stone and Webster 
1979a, 1979b) and are summarized. The evaluations were based on 
both economic analyses and user perception of what they would re- 
quire to select or approve the use of solar electric generation for 
themselves or for their employers. Over 30 utilities and several in- 
dustrial and commercial firms and homeowners were involved. 
Solar electric technologies considered included biomass, hybrid ret- 
rofit, OTEC, photovoltaic, solar thermal, and wind. The studies 
projected that solar electric technologies could account for several 
percent of the forecast generation in year 2000 in the Southeast and 
Southwest regions,and up to 10 to 20% in the Northeast region. No 
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single solar electric technology or application (for utility or indus- 
trial/commercial/residential use) arrived earlier at economic break- 
even than other technologies in the Southeast region, but wind gen- 
eration for both utility and industrial applications predominated in 
the Northeast region. The Southwest region, in which only utility 
applications were considered, showed wind energy and retrofit 
hybrid (a solar adjunct to an existing fossil-fueled plant) to be the 
most likely early applications. 


1404 Environmental, Legal, And Institutional Aspects 


12127 (DOE/CS/30284—T1) Commercializing solar for 
industry in California. Final report. Yudelson, J. (California 
Solar Business Office, Sacramento (USA)). Oct 1980. Con- 
tract FG03-79CS30284. 7p. NTIS, PC A02/MF AOl1. 

The State of California has begun a commercialization pro- 
gram for increasing the rate of solar applications in industry. The 
components of this program include low-interest loans, tax credits, 
revenue bonds and educational efforts. Many California industries 
appear to be likely candidates for solar systems, but as yet only a 
few companies have elected to install them. The various barriers to 
solar use by industry are primarily perceptual and financial. The 
emphasis of the state program for commercialization is turning in- 
creasingly towards educational seminars for industry groups and 
development of creative financial tools and arrangements. There 
are a few remaining legislative changes at state and federal levels, 
primarily involving leasing and tax laws which, if enacted, would 
overcome all of the remaining financial barriers to widespread 
adoption of solar applications by industry. 


12128 (DOE/ER—0094) Ionizing radiation risks to Sat- 
ellite Power Systems (SPS) workers in space. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1980. Contract W-7405-ENG-48. 57p. NTIS, PC A04/MF 
AOl. 

A reference Satellite Power System (SPS) has been designed 
by NASA and its contractors for the purposes of evaluating the 
concept and carrying out assessments of the various consequences 
of development, including those on the health of the space workers. 
The Department of Energy has responsibility for directing various 
assessments. Present planning calls for the SPS workers to move 
from Earth to a low earth orbit (LEO) at an altitude of 500 kilome- 
ters; to travel by a transfer ellipse (TE) trajectory to a geosynch- 
ronous orbit (GEO) at an altitude of 36,000 kilometers; and to 
remain in GEO orbit for about 90 percent of the total time aloft. 
The radiation risks to the health of workers who will construct and 
maintain solar power satellites in the space environment are studied. 
The charge to the committee was: (a) to evaluate the radiation en- 
vironment estimated for the Reference System which could repre- 
sent a hazard; (b) to assess the possible somatic and genetic radi- 
ation hazards; and (c) to estimate the risks to the health of SPS 
workers due to space radiation exposure, and to make recommenda- 
tions based on these conclusions. Details are presented. (WHK) 


12129 (DOE/ER/10041—T14) Determinants of a strat- 
egy for international participation in an SPS _ program. 
Daurio, A.P. (PRC Energy Analysis Co., Los Angeles, CA 
(USA)). Dec 1980. Contract AC01-79ER 10041. 53p. NTIS, 
PC A04/MF AOl1. 

Foreign participation in SPS development and operations 
would enhance its global potential and could contribute to the im- 
provement of international relations. International participation de- 
pends on US recognition of the technical and institutional barriers 
to foreign participation, such as rectenna land requirements and the 
limitations on the sharing of technology and manufacturing respon- 
sibilities. The complexity of international issues arises from signifi- 
cant numbers of actors involved in the international areas. Political- 
ly and economically, the US is more likely to initiate contact with 
other industrialized market economies and the space powers therein 
(e.g. England, West Germany and Japan), rather than the centrally 
planned economies. Developing countries, whose economies have 
been decimated by dependence on non-renewable fuels, and who 
have exercised a growing influence in matters of resource utiliza- 
tion, would also take an interest in the SPS. Further research is re- 
quired to understand foreign national interests with respect to the 
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SPS and how they could complement US national interests in a co- 
operative venture. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 12101, 12102, 12105, 12106, 12107, 12109, 
12111, 12113, 12126, 12220, 12236, 12422, 12425, 12444, 12608 


12130 (ANL/EMR—6) Illinois biomass resources: annual 
crops and residues; canning and food-processing wastes. Pre- 
liminary assessment. Antonopoulos, A.A. (Argonne National 
Lab., IL (USA)). Jun 1980. Contract W-31-109-ENG-38. 
118p. NTIS, PC A06/MF AO1. 

Illinois, a major agricultural and food-processing state, pro- 
duces vast amounts of renewable plant material having potential for 
energy production. This biomass, in the form of annual crops, crop 
residues, and food-processing wastes, can be converted to alterna- 
tive fuels (such as ethanol) and industria! chemicals (such as fur- 
fural, ethylene, and xylene). The present study provides a prelimi- 
nary assessment of these Illinois biomass resources, including (a) an 
appraisal of the effects of their use on both agriculture and indus- 
try; (b) an analysis of biomass conversion systems; and (c) an envi- 
ronmental and economic evaluation of products that could be gen- 
erated from biomass. It is estimated that, of the 39 x 10® tons of 
residues generated in 1978 in Illinois from seven main crops, about 
85% was collectible. The thermal energy equivalent of this material 
is 658 x 10° Btu, or 0.66 quad. And by fermenting 10% of the corn 
grain grown in Illinois, some 323 million gallons of ethanol could 
have been produced in 1978. Another 3 million gallons of ethanol 
could have been produced in the same year from wastes generated 
by the state’s food-processing establishments. Clearly, Illinois can 
strengthen its economy substantially by the development of indus- 
tries that produce biomass-derived fuels and chemicals. In addition, 
a thorough evaluation should be made of the potential for using the 
state's less-exploitable land for the growing of additional biomass. 


12131 (BNL—51260) Advanced amorphous materials for 
photovoltaic conversion. Semiannual report, October 1, 1979- 
March 31, 1980. Griffith, R.W.; Delahoy, A.E.; Hirsch, 
M.D.; Kampas, F.J.; Vanier, P.E. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
38p. NTIS, PC A03/MF AOl1. 

The primary objectives of this project are twofold: (i) to in- 
vestigate new amorphous semiconductor (a-Sc) materials, in which 
recombination centers are passivated, using plasma deposition tech- 
niques; and (ii) to characterize the optoelectronic properties pertain- 
ing to both majority-carrier and minority-carrier transport in as-de- 
posited films and in devices. The specific goals in FY 1980 are: (i) 
to continue investigations of the effects of atmospheric impurities, 
i.e., nitrogen and oxygen, on the optoelectronic properties of a-Si:H 
alloys; and (ii) to initiate a study of the effects of these impurities 
upon the photovoltaic conversion efficiencies of diagnostic devices 
that are fabricated using such alloys. The following activities were 
emphasized in the program: (i) an expansion of plasma studies using 
optical emission spectroscopy in order to identify emitting reactive 
species due to impurities; and (ii) electrical and optical meas- 
urements on alloys with calibrated impurity levels by measurments 
of photoconductivity, photoluminescence, vibrational spectroscopy, 
etc.; and (iii) completing the apparatus for device measurements of 
spectral response, dark I-V characteristics, illuminated I-V charac- 
teristics, etc. Associated with the last activity, the fabrication of 
solar cells was begun using low-impurity a-Si:H materials and var- 
ious a-Si:(H,O,N) alloys. Progress is reported. (WHK) 


12132 (CONF-800482—) Proceedings of the Bio-Energy 
‘80 world congress and exposition. (Bio-Energy Council, 
Washington, DC (USA)). 1980. 597p. NTIS, PC A25/MF 
AOl. 


From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Many countries are moving with increasing urgency to 
obtain larger fractions of their energy from biomass. Over 1800 
leading experts from 70 countries met on April 21 to 24 in Atlanta 
to conduct a World Congress and Exposition on Bio-Energy. This 
summary presents highlights of the Congress and thoughts stimulat- 
ed by the occasion. Topics addressed include a comparison of inter- 
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national programs, world and country regionalism iu the develop- 
ment of energy supplies, fuel versus food or forest products, pro- 
duction of ethyl alcohol, possibilities for expanded production of 
terrestrial vegetation and marine flora, and valuable chemicals from 
biomass. Separate abstracts have been prepared for 164 papers for 
inclusion in the Energy Data Base. 


12133 (CONF-800482—, pp 101-103) Silvicultural op- 
tions and constraints in the production of wood energy feed- 
stocks. Ranney, J.W.; Cushman, J.H. (Oak Ridge National 
Lab., TN). 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Producing wood for use as an energy feedstock is neither 
simple nor clearly economically competitive with alternative fuels 
or other uses of wood at this time although its local availability can 
dictate its use for energy. Preliminary evaluations of existing 
woody vegetation, climatic and soil limitations, land availabiliy, ex- 
isting wood use, and silvicultural (forestry) management alterna- 
tives indicate that the United States could annually produce the 
equivalent of about 10 exajoules of wood for energy almost imme- 
diately and perhaps 13 to 15 exajoules by the year 2000 - a signifi- 
cant energy source. Schemes for production to reach these figures 
range widely in energy investment, energy return, compatibility 
with local site conditions, and regional productive capability. Major 
barriers to the production of wood for energy include collection/ 
procurement methods, environmental impacts, and viability of using 
wood feedstocks for fuel versus other uses. 


12134 (CONF-800482—, pp. 261-265) Commercial energy 
from biomass. Allison, G.L. 198 
From Bio-energy world ries and exposition; Atlanta, 


GA, USA (21 a 1980). 
The deve fiscome activities in the United States for the ap- 


plication of Biomass and wastes as renewable energy resources 
have been an area of wide-ranging involvement for Wheelabrator- 
Frye. Highlights of the experience gleaned from these efforts will 
be addressed. The principal focus of this power interrelates the 
technical, economic, institutional, and environmental facets of Bio- 
mass energy commercialization. We have designed and operated 
small-scale pilot facilities (5-ton per day) and large-scale facilities 
(MSW 1200-ton per day) and specified others of in between size. 
The design of a 1000-dry-ton-per-day cogeneration facility is used 
to illustrate the principal conclusions regarding the commercializa- 
tion of Biomass. An overlay of experience, investigation and analy- 
sis is applied to the technical, economic, environmental and institu- 
tional parameters of significance. 


12135 (CONF-800482—, pp 353-354) Biomass energy 
systems program overview. Berger, B.J. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

The Biomass Energy Systems Division supports the research 
and development as well as the commercialization of biomass pro- 
duction and conversion technologies. The overall objectives ad 
goals and major thrusts are described. The various program activi- 
ties are emphasized in the context of the three program areas: Re- 
search and Exploratory Development, Systems Development, and 
Market Development. 


12136 (CONF-800482—, pp 357-362) Water and land 
availability for energy farming. Schooley, F.A.; Mara, S.J.; 
Mendel, D.A.; Meagher, P.C.; So, E.C.; Dickenson, R.L. 
1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1986). 

The purpose of this study was to assist the Department of 
Energy (DOE) in determining the physical and economic availabil- 
ity of land and water resources for energy farming. Ten water sub- 
basins possessing favorable land and water availabilities were 
ranked according to their overall potential for biomass production. 
The study results clearly identify the Southeast as a favorable area 
for biomass farming. The Northwest and North-Central United 
States should also be considered on the basis of their highly favora- 
ble environmental characteristics. SRI prepared both high and low 
estimates of water availability for 1985 and 2000 in each of 99 sub- 
basins. Subbasins in which surface water consumption was more 
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than 50% of surface water supply were eliminated from the land 
availability analysis, leaving 71 subbasins to be examined. SRI de- 
termined the amount of acreage potentially available for biomass 
production in these subbasins through a comparison of estimated 
average annual net returns developed for conventional agriculture 
and forestry with net returns for several biomass production op- 
tions. Less than .5% of all the land in the 71 subbasins will be po- 
tentially available for biomass production in 1985. Conditions pro- 
jected for 2000 indicate that a substantial increase in the potential 
acreage used for such an enterprise, nearly 280 million acres, was 
determined to be potentially available in 2000. Geographically, the 
available acreage is concentrated in the Upper Mississippi and 
South Atlantic Gulf region. In addition to a computerized method 
of ranking subbasins according to their overall potential for biomass 
production, a methodology for evaluating future energy farm loca- 
tions was developed. This methodology included a general area se- 
lection procedure as well as specific site analysis recommendations. 
Thirty-five general factors and a five-step site-specific analysis pro- 
cedure are described. 


12137 (CONF-800482—, pp 382-385) State demonstra- 
tion in wood energy. Birchfield, J.L. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

A program to commercialize wood energy has been support- 
ed by the US DOE and the governor's office of the State of Geor- 
gia. Work has been focused in the industrial sector of Georgia's 
economy. The DOE element of the project, conducted by Georgia 
Tech’s Engineering Experiment Station includes four major tasks: 
(1) conversion of two textile/carpet companies to use wood as the 
primary fuel; (2) conduct feasibility studies with firms to investigate 
conversion technology and economics; (3) study of wood fuel pro- 
duction and processing technologies; and (4) development of tech- 
nology transfer materials. Additionally, the Georgia supported ele- 
ment includes conversion of a conventional oil/gas-fired steam 
boiler to use producer gas generated from wood. 


12138 (CONF-800482—, pp 464-485) Ocean farms. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

The Energy From Marine Biomass Program, sponsored by 
the Gas Research Institute and the Department of Energy, now in 
the concept-validation phase, has the overall objective to develop 
integrated processes, (including feedstock production, harvesting, 
and conversion) to produce, from seaweed, methane and other fuels 
that are cost-competitive on a commercial basis with other alterna- 
tive sources of energy. To accomplish this objective, quantitative 
determinations are being made through direct experimentation and 
evaluation of concepts for the feedstock production, harvesting, re- 
covery of conversion by-products/co-product, and the essential 
supporting technologies required by integrated feedstock-to-product 
process systems. Work to date indicates that the technical develop- 
ments required are within the state of the art of current engineer- 


ing. 


12139 (CONF-800482—, pp 511-514) Biochemical trans- 
formations. Bassham, J.A. (Univ. of California, Berkeley). 
1980. 


From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Maximum solar energy conversion efficiency for plant 
growth is about 5 to 6%, but the highest annual yields of biomass 
when translated into conversion efficiency generally are less than 
3% for C, plants and 2% for Cs plants. Cs plant efficiency falls off 
drastically due to photorespiration under otherwise optimal condi- 
tions. Cs metabolism is less efficient than Cs under limiting light, 
but avoidance of photorespiration, allows C, plants to have a 
higher efficiency under optimal growing conditions. Annual growth 
is severely limited by growing season length, water availability and 
other agronomic factors. Ideal energy conversion efficiencies might 
be approached under controlled environment conditions. Despite 
many advantages for the future, this is not presently economic in 
most cases. Plants will have to be developed to gain maximum ad- 
vantage of such systems. Conversion of storage and structural car- 
bohydrates to more valuable, energy-rich chemicals and fuels can 
be accomplished outside the plant or by biosynthesis in the plant. 
Use of plants such as Euphorbia species for production of hydro- 
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carbons may be economically attractive in areas such as those with 
high solar energy and limited, but sufficient rainfall. Economics de- 
pends on yield of desired products per unit of biomass. Examination 
of biosynthetic pathways from carbohydrates to hydrocarbons sug- 
gests possibilities for improving yield of desired products through 
plant breeding and plant cell tissue culture. 


12140 (CONF-810116—1) Hydrogen production by pho- 
tosynthesis. Greenbaum, E. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 14p. NTIS, PC 
A02/MF AOl. 

From 5. annual IGT meeting on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (26 Jan 1981). 

The photoevolution of hydrogen and oxygen by photosyn- 
thesis is an approach to the problem of solar energy conversion. 
This presentation is concerned with the roles of Photosystem II and 
the electron transport chain of photosynthesis in providing reduc- 
ing equivalents which are eventually evolved as molecular hydro- 
gen. Experimental data are presented on two systems which are ca- 
pable of simultaneous photoproduction of molecular hydrogen and 
oxyen. The first is a green algal system. The second is a non-living 
cell-free system comprised of isolated chloroplasts, ferredoxin, and 
hydrogenase. Experiments have been performed which suggest that 
both the reducing side of Photosystem II as well as endogenous re- 
ductants R (interacting directly with the electron transport chain) 
can provide electrons which are evolved as molecular hydrogen. 
These data suggest that the photochemical machinery of photosyn- 
thesis can be used to perform true photosynthetic water splitting, 
ie., 2H2O — 2H2* Oz. The first experiments were performed on the 
CFH system using the technique of single turnover saturating 
flashes of light. This is a powerful method for studying the kinetic 
and mechanistic aspects of photoreactions. The preliminary results 
with this technique suggest that the turnover kinetics of the CFH 
system are relatively fast and comparable to that of normal photo- 
synthesis. However, it appears that the number of functional photo- 
synthetic units is relatively low as determined by the standard Em- 
erson and Arnold Unit for normal photosynthesis. 


12141 (COO—2982-63) Fluidized bed pyrolysis to gases 
containing olefins. Kuester, J.L. (Arizona State Univ., 
Tempe (USA). Coll. of Engineering and Applied Sciences). 
1980. Contract AS02-76CS40202. 19p. (CONF-8010126—2). 
NTIS, PC A02/MF AOI. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

Recent gasification data are presented for a system designed 
to produce liquid hydrocarbon fuel from various biomass feed- 
stocks. The factors under investigation were feedstock type, fluidiz- 
ing gas type, residence time, temperature and catalyst usage. The 
response was gas phase composition. A fluidized bed system was 
utilized with a separate regenerator-combustor. An olefin content as 
high as 39 mole % was achieved. Hydrogen/carbon monoxide 
ratios were easily manipulated via steam addition over a broad 
range with an autocatalytic effect apparent for most feedstocks. 


12142 (COO—3001-4) Development of high efficiency, 
low cost ZnSiAs, solar cells. Quarterly technical progress 
report No. 4, January 1, 1980-March 31, 1980. Andrews, 
J.E. (Research Triangle Inst., Research Triangle Park, NC 
(USA)). 1980. Contract AC04-79ET23001. 15p. NTIS, PC 
A02/MF AOl1. 

The p-ZnSiAs2/n-GaAs structures fabricated earlier were 
analyzed using the Electron Beam Induced Current technique and 
were found to have a diffused p-n junction in the GaAs. The short 
circuit current density associated with this structure was found to 
be a factor of 2 to 3 lower than predicted when analyzed as a 
ZnSiAs./GaAs heteroface structure (the ZnSiAs: was assumed to 
behave as a window layer). Epitaxial growth has now been demon- 
strated for two additional substrates, Si and a-Al,Os. In the case of 
Si, it was necessary to first grow a Si epi-layer followed by 
ZnSiAs: growth. Heretofore, epitaxial growth of ZnSiAs2 has only 
been reported on Ge and GaAs substrates. n-ZnSiAs2/p-Si struc- 
tures have been fabricated which exhibit photovoltaic behavior. It 
is not clear yet whether the photovoltaic behavior is due to a dif- 
fused junction in the Si or is indicative of a true heterostructure be- 
havior. ZnSiAs2 p-n junction formation continues to be investigated 
but as yet has not resulted in junction behavior. 
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12143 (DOE/ET/20055—T1) Advanced system demon- 
stration for utilization of biomass as an energy source. 
(Wheelabrator Cleanfuel Corp., Washington, DC (USA)). 
Oct 1980. Contract AC06-77ET20055. 65p. NTIS, PC A04/ 
MF AOl. 

This report presents the results of a study undertaken to 
locate a site for the construction of a biomass cogeneration plant in 
the state of Maine. On the basis of the study, the site selected was 
Westbrook, Maine. The evaluation of sites was based on compari- 
son of site-related variables such as: adequate biomass availability; 
cogeneration potential (market for steam produced); water avail- 
ability; air quality compliance; access roads; site area required; and 
adequate tie-ins with electric power grids for sale of electricity pro- 
duced. (DMC) 


12144 (DOE/ET/20055—T2(Vol.1)) Advanced system 
demonstration for utilization of biomass as an energy source. 
Volume I. Scope and design criteria and project summary. 
(Wheelabrator Cleanfuel Corp., Washington, DC (USA)). 
Oct 1980. Contract AC06-77ET20055. 337p. NTIS, PC 
A17/MF AO. 

The information in this document is the result of an intensive 
engineering effort to demonstrate the feasibility of biomass-fueled 
boilers in cogeneration applications. This design package is based 
upon a specific site in the State of Maine. However, the design is 
generic in nature and could serve as a model for other biomass con- 
version facilities located anywhere biomass is abundant. The 
project's purpose and summary information are presented: the 
plant, its concept of operation; and other overall information are 
described. The capital cost estimate for the plant, and the basis 
upon which it was obtained are given; a schedule of key milestones 
and activities required to construct the plant and put it into oper- 
ation is presented; and the general findings in areas that affect the 
viability of the project are discussed. The technical design, biomass 
study, environmental impact, commercialization, and economic fac- 
tors are addressed. Each major plant area and the equipment and 
facilities that each includes are discussed in depth. Some overall 
plant requirements, including noise control, reliability, maintainabi- 
lity, and safety, are detailed. The results of each study relating to 
alternatives considered for optimizing plant operation parameters 
and specific system process schemes are briefly presented. All eco- 
nomic factors that affect the feasibility and viability of the biomass 
project are defined and evaluated. 


12145 (DOE/ET/20055—T2(Vol.2)) Advanced systems 
demonstration for utilization of biomass as an energy source. 
Volume II. Technical specifications. (Wheelabrator Cleanfuel 
Corp., Washington, DC (USA)). Oct 1980. Contract AC06- 
77ET20055. 600p. NTIS, PC A25/MF AO1. 

This volume contains all of the technical specifications relat- 
ing to materials and construction of the biomass cogeneration facili- 
ty in the state of Maine. (DMC) 


12146 (DOE/ET/20055—T2(Vol.4)) Advanced system 
demonstration for utilization of biomass as an energy source. 
Volume IV. Design drawings. (Wheelabrator Cleanfuel 
Corp., Washington, DC (USA)). Oct 1980. Contract AC06- 
77ET20055. 671p. NTIS, PC A99/MF AOl1. 

This volume contains design drawings for the biomass co- 
generation plant to be built in Maine. The drawings show a consid- 
erable degree of detail, however, they are not to be considered re- 
leased for construction. There has been no actual procurement of 
equipment, therefore equipment drawings certified by suppliers 
have not been included. (DMC) 


12147 (DOE/ET/20055—T2(Vol.5)) Advanced system 
demonstration for utilization of biomass as an energy source. 
Volume V. Electrical and instrumentation elementary dia- 
grams and instrument indexes. (Wheelabrator Cleanfuel 
Corp., Washington, DC (USA)). Oct 1980. Contract AC06- 
77ET20055. 450p. NTIS, PC A19/MF AO1. 

This volume contains detailed drawings and diagrams of 
electrical systems and instruments which will be included in a bio- 
mass cogeneration facility in Maine. (DMC) 





1629 / ERA VOL. 6, NO. 9 


12148 (DOE/ET/20055—T4(Exec.Summ.)) Advanced 
system demonstration for utilization of biomass as an energy 
source. (Wheelabrator Cleanfuel Corp., Washington, DC 
(USA)). Oct 1980. Contract AC06-77ET20055. 28p. NTIS, 
PC A03/MF AO1. 

The results of the study investigations confirm the feasibility 
of collecting 1000 oven dry tons of biomass per day to fuel a 
510,000 Ib/hr boiler operating in a congeneration mode and produc- 
ing steam and electricity. This study was based on the supply of a 
significant portion of the facility's biomass fuel by tree harvesting 
and collection operations within a 50 mile radius of the plant site. 
These operations, including transporting biomass to the conversion 
plant, would pose no threat to the environment if good forestry 
practice is carefully maintained. Other environmental factors relat- 
ing to air and water discharges from the conversion plant pose no 
significant technological problems in complying with federal, state, 
and local regulations at a cost that is competitive with similar costs 
associated with fossil fueled facilities. 


12149 (DOE/ET/20606—T2) Energy biomass tree seed- 
ling production study. Fuels from woody biomass. Progress 
report, September 1978-January 1980. Foote, K.R. (General 
Electric Co., Syracuse, NY (USA). Controlled Environment 
——— Operation). Mar 1980. Contract AC02- 
78ET20606. 109p. NTIS, PC A06/MF AOI. 

The research to date has centered around the establishment 
of baseline growing conditions for a number of species of tree seed- 
lings, primarily deciduous hardwoods. As these baseline conditions 
were established for each specie, the shoot and root environments 
were manipulated in an attempt to establish techniques to increase 
seedling growth and reduce production times. Seedlings were out- 
planted in an attempt to establish baseline survival rates for seed- 
lings grown in totally controlled environments. Studies to deter- 
mine the optimum container for tree seedling production have been 
run and will continue as other containers are identified and made 
available. The most significant of the research results has been in 
the maximization of seedling growth. Seedling production times 
have been decreased in some species by as much as 50% under the 
baseline production times. Controlled environment production tech- 
niques provide for plant densities as high as 144 seedlings per 
square foot oi growing space. Investigations of growing media indi- 
cate a significant species specific responses. Preliminary results of 
outplanting indicate survival rates as high as 90% plus. 


12150 (DOE/ET/23001—3(Rev.)) Development of high 
efficiency, low cost ZnSiAs, solar cells. Quarterly technical 
progress report No. 3, October 1, 1979-December 31, 1979. 
Andrews, J.E. (Research Triangle Inst., Research Triangle 
Park, NC (USA)). 1979. Contract AC04-79ET23001. 32p. 
NTIS, PC A03/MF AOl1. 

Significant achievements are described. The first is the suc- 
cessful deposition of mirror-like, single phase, epitaxial ZnSiAs2 
layers on 100 Ge substrates using the organometallic growth ap- 
proach. Secondly, the quality of the first layers have already ex- 
ceeded that of the material grown with the original growth system. 
Carrier concentrations (holes) are approximately one order of mag- 
nitude lower. Thirdly, amorphous (glassy) deposits of zinc silicon 
arsenide, which heretofore have not been reported, have been 
grown. Both p- and n-type conductivites have been observed. Fi- 
nally, several p-ZnSiAs2/n-GaAs structures have been grown 
which exhibit photovoltaic behavior. AMO conversion efficiencies 
of 1 to 3% have been measured. 


12151 (DOE/ET/23035—1) Preparation and character- 
ization of hydrogenated amorphous silicon thin films and thin 
film solar cells produced by ion plating techniques. First quar- 
terly progress report, 1 January 1979-31 March 1979. Cocks, 
F.H.; Jones, P.L.; Dimmey, L.J. (Duke Univ., Durham, NC 
(USA). Dept. of Mechanical Engineering and Materials Sci- 
ence). 1979. Contract AC03-79ET23035. 5p. NTIS, PC 
A02/MF AO1. 

The development of methods for the preparation of efficient, 
low cost amorphous thin film solar cells involving the direct use of 
the ion plating technique is described. Progress is reported. (WHK) 
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12152 (DOE/ET/23035—4) Preparation and character- 
ization of hydrogenated amorphous silicon thin films and thin 
film solar cells produced by ion plating techniques. Final 
report, 1 January 1979-31 May 1980. (Duke Univ., Durham, 
NC (USA). Dept. of Mechanical ae and Materiais 

T23035. 45p. 


Science). May 1980. Contract AC03-79 
NTIS, PC A03/MF AO1. 

Ion plating techniques for the preparation of hydrogenated 
amorphous silicon thin films have been successfully developed. The 
technique involves essentially the evaporation of elemental silicon 
through a d.c. produced hydrogen plasma. In this way hydrogen 
has been successfully incorporated into amorphous silicon films in 
concentrations as high as 30 atomic percent. Infrared spectroscopy 
indicates the usual SiH/sub x/ stretching mode at approximately 
2000 cm~'. Further evidence for the bonding of hydrogen was ob- 
tained from ESR measurement of hydrogenated and unhydrogenat- 
ed samples. The measured unpaired spin density was a factor of 25 
less in the hydrogenated sample. The optical absorption edges of 
the hydrogenated films fell in the usual range between 1.7 and 1.9 
eV. Electrical conductivity measurements indicated a substantial re- 
duction in the density of defect states in the gap as expected. It was 
also shown that hydrogenated amorphous silicon prepared by ion- 
plating could be doped by co-evaporation of the dopant element 
during film deposition. Both co-evaporated phosphorous and co- 
evaporated bismuth have been found to substantially increase the 
dark conductivity of a-Si:H while shifting the Fermi level towards 
the conduction band edge. An x-ray method for estimating the den- 
sity and hydrogen content of a-Si:H has been developed. The mea- 
surement of strain in a-Si:H thin films is discussed. (WHK) 


12153 (DOE/ET/23038—2) Black a-Si:H sputtered films 
for photovoltaic solar cells. Quarterly technical progress 
report No. 2, August 16-November 15, 1979. Messier, R.; 
Tsong, I.S.T. (Pennsylvania State Univ., University Park 
(USA). Materials Research Labs.). 1979. Contract AC03- 
79ET23038. 23p. NTIS, PC A02/MF AO1. 

Sputtering preparation experiments were extended to include 
variations in the partial pressures of H2 and Ar. A significant result 
is the demonstration of the wide control of Si-H bonding by vari- 
ations in the sputtering gas pressure. Sputtered a-Si:H films were 
prepared which contain a predominance of monohydride units 
(2000 cm~ 1/2090 cm~' IR peak ratio of ~ 3-5) and have no notice- 
able post-deposition oxidation as detected by IR measurements. The 
IR spectra for the samples prepared at 5 m Torr total pressure (Ar 
+ 0.22% Hz and Ar + 1.7% Hp) are very similar to that reported 
by Knights et al., for their low power anode samples prepared by 
glow discharge, which were reported to have the lowest defect 
density, highest resistance to post-deposition degradation, and good 
physical property characteristics for device applications. In all pre- 
vious reports (except the recent paper by Jeffrey et al.) on IR spec- 
tra of sputtered a-Si:H the highest 2000/2090 ratio has been ~ 1. 
Since this represents a significant advance in the sputtering prepara- 
tion technique, further evaluation on these samples is underway. 
The details of these and other results during the second quarter are 
given. (WHK) 


12154 (DOE/ET/23038—3) Black a-Si:H sputtered films 
for photovoltaic solar cells. Quarterly technical progress 
report No. 3, November 16, 1979-February 15, 1980. Messier, 
R.; Tsong, I.S.T. (Pennsylvania State Univ., University Park 
(USA). Materials Research Labs.). 1980. Contract ACO03- 
79ET23038. 1lp. NTIS, PC A02/MF AOl. 

During this third quarter effort has been directed toward the 
characterization of a series of thin films prepared during the first 
half of this contract in which the primary variable parameters are 
the total gas pressure (Ar + Hp as expressed in mTorr) and partial 
pressure of hydrogen (as expressed as a percentage of the total gas 
pressure). The comprehensive characterization of the structure, 
composition and properties is reported for the following: deposition 
rate, density, internal stress measurements, and high energy ion 
beam annealing effects. (WHK) 
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12155 (DOE/ET/23041—4) Preparation and character- 
ization of hydrogenated amorphous boron thin films and thin 
film solar cells produced by glow discharge decomposition 
methods. Final report, 1 January 1979-31 May 1980. Cocks, 
F.H.; Jones, P.L.; Dimmey, L.J.; Cogan, S.F.; Park, H. 
(Duke Univ., Durham, NC (USA). Dept. of Mechanical En- 
gineering and Materials Science). May 1980. Contract 
AC03-79ET23041. 21p. NTIS, PC A02/MF AOl. 

Hydrogenated amorphous boron (a-B:H) films have been 
produced by glow discharge decomposition of diborane in a dibor- 
ane-hydrogen plasma. The presence of hydrogen in the films in the 
range of 5 to 34% has been confirmed by residual gas analysis. The 
optical band gaps of these films can be varied from as much as 2.2 
eV to 0.9 eV by vacuum annealing. In particular, films with optical 
gaps close to the optimum (1.45 eV) for solar cell applications can 
be readily produced either by post deposition annealing or the use 
of substrates heated to 350°C. Heating of the substrates during dep- 
osition of the films produced varying optical gaps. Evolution of in- 
corporated hydrogen by these means is believed to lead to the low- 
ering of the optical gap. Boron films produced from plasmas into 
which small amounts of silane and hydrogen were introduced 
showed lower activation energies for conduction than did the in- 
trinsic a-B:H films. These lower activation energies suggest that sili- 
con and carbon have been incorporated into the film and are acting 
as dopants. 


12156 (DOE/ET/23047—1) Thin film polycrystalline 
silicon solar cells. Quarterly report No. 1, January 1-March 
31, 1979. Ghosh, A.K.; Feng, T.; Maruska, H.P.; Fishman, 
C. (Exxon Research and Engineering Co., Linden, NJ 
(USA)). 1979. Contract AC03-79ET23047. 46p. NTIS, PC 
A03/MF AOl1. 

A theory capable of predicting the performance of polycrys- 
talline silicon solar cells is formulated. It relates grain size to mobil- 
ity, lifetime, diffusion length, reverse saturation current, open cir- 
cuit photovoltage and fill factor. Only the diffusion lengths meas- 
ured by the surface photovoltage technique for grains = 5 um do 
not agree with the theory. The reason for this discrepancy is pres- 
ently being investigated. It is concluded that grains = 100 ym are 
necessary to achieve efficiencies = 10 percent at AMI irradiance. 
The calculations were performed for the case of no grain boundary 
passivation. The improvements to be expected from grain boundary 
passivation are under investigation. The following types of solar 
cells are considered in the model: SnO2/Si Heterostructure, MIS, 
and p/n junction. In all types of solar cells considered, grain 
boundary recombination plays a dominant role, especially for small 
grains. Though the calculations were originally expected to yield 
only order of magnitude results, they have proven to be accurate 
for most parameters within 10 percent. It is almost impossible to 
cover every aspect of solar cell performance in one theory. But it is 
felt that the present theory is the most extensive theory ever postu- 
lated for polycrystalline silicon solar cells. (WHK) 


12157 (DOE/ET/23047—2) Thin film polycrystalline 
silicon solar cells. Quarterly report No. 2, April 1, 1979-June 
30, 1979. Ghosh, A.K.; Feng, T.; Maruska, H.P.; Fishman, 
C. (Exxon Research and Engineering Co., Linden, NJ 
(USA). Advanced Energy Systems Labs.). 1979. Contract 
AC03-79ET23047. 47p. NTIS, PC A03/MF AO1. 

The theory of polycrystalline solar cells reported last quarter 
has been extended by introducing effects due to the reduction of 
grain boundary states. The results show that a large improvement 
in efficiency can be attained either by increasing the grain size or 
by passivating the grain boundary states to reduce the number of 
recombination centers. Experimental results are presented to show 
grain size distribution in Wacker polycrystalline silicon. Preliminary 
Hall mobility measurements are presented as a function of tempera- 
ture. Experimental results and analysis of diffused p on n cells are 
reported. Preliminary studies of grain boundary passivation and sta- 
bility of SnO2/n-Si, solar cells are presented. 


12158 (DOE/JPL—1012-52) LSA feld test annual report, 
August 1979-August 1980. Jaffe, P. (Jet Propulsion Lab., 
Pasadena, CA (USA)). 30 Dec 1980. Contract AIO1- 
76ET20356. 46p. NTIS, PC A03/MF AOI. 

After almost four years of endurance testing of photovoltaic 
modules, no fundamental life-limiting mechanisms have been identi- 
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fied that could prevent the twenty-year life goal from being met. 
The endurance data show a continual decline in the failure rate 
with each new large-scale procurement. Cracked cells and broken 
interconnects continue to be the principal causes of failure. Al- 
though the modules are more adversely affected physically by hot, 
humid environments than by cool or dry environments, there are 
insufficient data to correlate failures with environment. There is 
little connection between the outward physical condition of a 
module and changes in its electrical performance. Electrical degra- 
dation is a transient condition that is generally intermittent and is 
present before a module destined to fail finally fails. Analysis of 
year-long electrical performance data indicates that the fill factor is 
insensitive to most measurement problems and remains the best di- 
agnostic tool for determining module degradation. Investigations at 
the JPL site reveal that shadowing the indirect component of irra- 
diance can reduce the electrical output of modules and result in 
anomalous performance data. Extrapolating this result to arrays 
suggests that a loss of power can result if indirect shadowing is not 
considered in the array layout. The introduction of the Portable I- 
V Data Logger was a success. About 120U high quality I-V curves 
were obtained during a tour of the 15 remote sites. Next year a 
major reorganization in the inventory of test modules is planned. A 
significant portion of the older modules will be removed and re- 
placed with modules from the upcoming Block IV large-scale pro- 
curement. 


12159 (DOE/JPL/954343—21) Process feasibility study 
in support of silicon material Task I. Final report, October 1, 
1975-February 6, 1981. Yaws, C.L.; Li, K.Y.; Hopper, J.R.; 
Fang, C.S.; Hansen, K.C. (Lamar Univ., Beaumont, TX 
(USA). Dept. of Chemical Engineering). 6 Feb 1981. Con- 
tract NAS-7-100-954343. 452p. NTIS, PC A20/MF AOl1. 

The Low-Cost Solar Array (LSA) Project is directed 
toward effective cost reduction in the production of silicon for 
solar cells. Results are presented for process system properties, 
chemical engineering and economic analyses of the new technol- 
ogies and processes being developed for the production of lower 
cost silicon for solar cells. Major physical, thermodynamic and 
transport property data are reported for the following silicon 
source and processing chemical materials: silane, silicon tetrachlo- 
ride, trichlorosilane, dichlorosilane, silicon tetrafluoride, and silicon. 
The property data are reported for critical temperature, critical 
pressure, critical volume, vapor pressure, heat of vaporization, heat 
capacity, density, surface tension, viscosity, thermal conductivity, 
heat of formation and Gibb’s free energy of formation. Chemical 
engineering analyses involving the preliminary process design of a 
plant (1000 MT/yr capacity) to produce silicon via the technology 
under consideration were accomplished for the following processes: 
UCC silane process for silicon, BCL process for silicon, conven- 
tional polysilicon process (Siemens technology), Sil, decomposition 
process, and DCS process (dichlorosilane).Major activities in 
chemical engineering analyses include base case conditions, reaction 
chemistry, process flowsheet, material balance, energy balance, 
property data, equipment design, major equipment list, production 
labor and forward for economic analysis. The process design pack- 
age provides detailed data for raw materials, utilities, major process 
equipment and production labor requirements necessary for polysili- 
con production in each process. Using detailed data from the proc- 
ess design package, economic analyses for a 1000 MT/yr silicon 
plant were accomplished. Primary results from the economic analy- 
ses included plant capita! investment and product cost. Results are 
presented and discussed. (WHK) 


12160 (DOE/JPL/954355—80/16) Large-area_ silicon 
sheet by EFG. Fourth quarterly report, October 1-December 
31, 1980. (Mobil Tyco Solar Energy Corp., Waltham, MA 
(USA)). 17 Feb 1981. Contract NAS-7-100-954355. 49p. 
NTIS, PC A03/MF AOl1. 

Extensive characterization of the multiple ribbon Furnace 
3A main zone temperature profile has been performed and the in- 
formation used to improve uniformity of heating. Irregularities in 
the main zone heater have been associated with growth difficulties 
at specific cartridge locations, and growth conditions subsequently 
improved by profiling the main zone heater. This work has resulted 
in good growth conditions being established in all three cartridge 
positions. These improvements have allowed multiple growth of 
three 10 cm wide ribbons to be demonstrated for periods of an hour 
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on several occasions. A full eight-hour technical features demon- 
stration run has not been achieved due to malfunctions in auxiliary 
equipment. A new gas distribution system for the 10 cm cartridge 
has been introduced and demonstrated to lead to improved ambient 
control during growth. Growth without and with CO, has shown 
that quality improvement in 10 cm ribbon grown with cold shoes 
results from ambient manipulation. Optimization of this process is 
continuing with studies of different means by which to vary oxygen 
levels in the ribbon. 


12161 (DOE/JPL/954527—80/17) Investigation of test 
methods, material properties, and processes for solar cell en- 
capsulants. Eighteenth quarterly progress report, August 12- 
November 12, 1980. (Springborn Labs., Inc., Enfield, CT 
(USA)). Dec 1980. Contract NAS-7-100-954527. 34p. NTIS, 
PC A03/MF AO1. 

The goal of this program is to identify, evaluate, and recom- 
mend encapsulant materials and processes for the production of 
cost-effective, long-life solar cell modules. A survey was made of 
elastomers for use as gaskets for the photovoltaic module. Of the 
wide variety of materials examined EPDM offered the optimum 
combination of low compression set and low cost. The preference 
for EPDM is borne out by its long history of use as an automobile 
gasket. The commercial availability of materials that would be 
useful for sealants between the edge of the module and the gasket 
was investigated. Butyl sealants have the best combination of physi- 
cal properties, low cost and a well-documented history of perform- 
ance. A preferred composition has not yet been identified. One 
laminating type pottant ethylene/methyl acrylate copolymer 
(EMA), and two casting polymers, polybutyl acrylate and polyure- 
thane, have been under investigation this past quarter. An EMA 
formulation has been developed which is easily extrudable and 
cures to a high gel content. So far only one commercial US source 
(Quinn) of aliphatic polyurethane has been located. Work is con- 
tinuing to improve reaction rate as well as to eliminate source(s) of 
bubble formation during module fabrication. Considerable effort 
was spent in developing an improved polybutyl acrylate casting 
formulation providing high gel. Many viable curing systems are 
now available: however, the best formulation considering physical 
properties, freedom from bubbles as well as cure time utilizes Lu- 
persol II (aliphatic peroxide) initiator. This initiator gives the de- 
sired gel after 20 minute cure at 45°C or 12 minute cure at 55°C. 


12162 (DOE/JPL/954796—81/11) Analysis and evalua- 
tion in the production process and equipment area of the Low- 
Cost Solar Array Project. Quarterly report, April-July 1980. 
Goldman, H.; Wolf, M. (Pennsylvania Univ., Philadelphia 
(USA). Moore School of Electrical Engineering). Jan 1981. 
Contract NAS-7-100-954796. 60p. NTIS, PC A04/MF AO1. 

After the influence of the metallization design on the per- 
formance of solar cells, particularly large area cells such as 10 cm x 
10 cm size, has been analyzed, and a set of design rules derived 
from this analysis in the two preceding quarterly reports, this 
report deals with the available options for metal deposition. The 
principles underlying the different options are described. These op- 
tions include chemical deposition methods, both electroless and 
electrolytic, and physical methods, which comprise the various 
types of vacuum deposition as well as the thick film processes. A 
qualitative comparison of the practical aspects of the application of 
these processes to solar cell manufacturing is given. The next quar- 
terly report will contain the detailed economic data of these op- 
tions, and an evaluation of these data. 


12163 (DOE/JPL/954865—80/27) Array automated as- 
sembly task low cost silicon solar array project. Phase 2. 
Final report. Olson, C. (Sensor Technology, Inc., Chats- 
worth, CA (USA); Photowatt International, Inc., Tempe, 
AZ (USA)). Dec 1980. Contract NAS-7-100-954865. 320p. 
NTIS, PC Al4/MF AOl. 

The initial contract was a Phase II Process Development for 
a process sequence, but with concentration on two particular proc- 
ess steps: laserscribing and spray-on junction formation. The add-on 
portion of the contract was to further develop these tasks, to incor- 
porate spray-on of AR Coating and aluminum and to study the ap- 
plication of microwave energy to solar cell fabrication. The overall 
process cost projection is 97.918 cents/Wp. The major contributor 
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to this excess cost is the module encapsulation materials cost. 
During the span of this contract the study of microwave applica- 
tion to solar cell fabrication produced the ability to apply this tech- 
nique to any requirement of 600°C or less. Above this temperature, 
non-uniformity caused the processing to be unreliable. The process 
sequence is described in detail, and a SAMICS cost analysis for 
each valid process step studied is presented. A temporary catalog 
for expense items is included, and engineering specifications for the 
process steps are given. (WHK) 


12164 (DOE/JPL/955089—80/9) Silicon solar cell proc- 
ess development, fabrication, and analysis. Seventh quarterly 
report, 1 July 1980-30 September 1986. Yoo, H.I.; Iles, P.A.; 
Leung, D.C. (Optical Coating Lab., Inc., City of Industry, 
CA (USA). Photoelectronics Div.). 1980. Contract NAS-7- 
100-955089. 74p. NTIS, PC A04/MF A011. 

Progress in fabrication and characterization of solar cells 
from EFG ribbons and HEM ingots is reported. EFG ribbons 
grown in carbon-containing gas atmosphere showed improved sheet 
quality. This new EFG provided an average baseline cell efficiency 
of 10.3% under AMI (as opposed to 8.0% for the earlier EFG). 
The best efficiency achieved by the advanced process was 13.8% 
AMI. Evaluation of two ingots from the HEM process indicated 
that HEM has a problem of inhomogeneity in sheet quality within 
each of the two ingots studied to data. 


12165 (DOE/JPL/955269—80/5) Low Cost Solar Array 
Project. Task I. Silicon material. Gaseous melt replenishment 
system. Fifth quarterly progress report, 17 April-17 July 
1980. Jewett, D.N.; Bates, H.E.; Hill, D.M. (Energy Materi- 
als Corp., Harvard, MA (USA)). 1980. Contract NAS-7- 
100-955269. 25p. NTIS, PC A02/MF AOl. 

The objective of this program is to develop an improved sili- 
con production reactor with periodic batch delivery of product to 
either a casting or shotting process or through a liquid silicon trans- 
fer system directly to a crystal growth system. Progress is reported. 
The processes and equipment are scaled such that a modest invest- 
ment can make available to the Czochralski crystal grower a low 
cost source of silicon. In addition, the smaller scale of operation 
means that the systems can be put into operation without large cap- 
ital investments, guarantees of markets, etc. The chemical reactions 
are those in commercial usage now: deposition from a hydrogen - 
chlorosilane mixture. The major innovation is in reactor design 
which allows a high productivity of silicon. The reactor has been 
conservatively sized on the basis of epitaxial deposition rates. The 
conclusion of this calculation is that a reasonably sized system can 
produce rapidly enough to keep pace with either 10cm or 12cm di- 
ameter Czochralski crystal growth operating in a semi-continuous 
mode. (WHK) 


12166 (DOE/JPL/955640—81/1) Development and fab- 
rication of a solar cell junction processing system. Quarterly 
progress report No. 4. (Spire Corp., Bedford, MA (USA)). 
Jan 1981. Contract NAS--7-100-955640. 23p. NTIS, PC 
A02/MF AOl1. 

The basic objectives of the program are the following: (1) to 
design, develop, construct and deliver a junction processing system 
which will be capable of producing solar cell junctions by means of 
ion implantation followed by pulsed electron beam annealing; (2) to 
include in the system a wafer transport mechanism capable of trans- 
ferring 4-inch-diameter wafers into and out of the vacuum chamber 
where the ion implantation and pulsed electron beam annealing 
processes take place; (3) to integrate, test and demonstrate the 
system prior to its delivery to JPL along with detailed operating 
and maintenance manuals; and (4) to estimate component lifetimes 
and costs, as necessary for the contract, for the performance of 
comprehensive analyses in accordance with the Solar Array Manu- 
facturing Industry Costing Standards (SAMICS). Progress is re- 
ported. (WHK) 


12167 (DOE/JPL/955844—80/1) Processing experi- 
ments on non-Czochralski silicon sheet (MEPSDU support 
contract). Quarterly technical report No. 1, 14 October 1980- 
31 December 1980. Pryor, R. (Motorola, Inc., Phoenix, AZ 
(USA). Semiconductor Group). 1980. Contract NAS-7-100- 
955844. 97p. NTIS, PC A05/MF AOI. 
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A program of six months duration has been initiated to sup- 
port and promote the further development of processing techniques 
which may be successfully and cost-effectively applied to low-cost 
non-Czochralski silicon sheet for solar cell fabrication. Work is pro- 
ceeding and results are reported in the areas of process technology, 
cell design, cell metallization, and production cost simulation. 


12168 (GTR-NC—58) Energy and wood from intensively 
cultured plantations: research and development program. 
(Forest Service, St. Paul, MN (USA). North Central Forest 
Experiment Station). 1980. 3lp. GPO. 

Results from the following research programs are reviewed: 
selection of promising species, stand establishment methods, fiber 
and energy yields in response to spacing and harvest cycles, yield 
response to nutrient and moisture regimes, effect of crown architec- 
ture and canopy density on yield, physiological factors influencing 
yield, raw material quality of intensive culture trees, diseases of in- 
tensive culture species, insect problems in intensive culture, design 
of mechanized equipment for intensive culture systems, cost of pro- 
ducing wood for fuel and fiber, and industrial cooperation. (MHR) 


12169 (HEDL-TC—1835) HEDL/SERI photovoltaic pro- 
gram. Annual report. Davis, R.W.; Green, D.R.; Olsen, L.C.; 
Price, L.S.; Wilson, C.N. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Oct 1980. Contract 
AC14-76FF02170. 54p. NTIS, PC A04/MF AOl1. 

Progress is reported on development of a solar cell material 
analysis service and producing detailed reports on current solar cell 
measuring methods including resistivity, Hall effect, Seebeck effect, 
dark and illuminated current-voltage characteristics, capacitance- 
voltage measurement, and spectral response measurements. Re- 
search on advanced measurement technology is reported including 
ellipsometry and electro-thermal and spatial spectral response scan- 
ning for polycrystalline solar cells. (WHK) 


12170 Physical structure of Al-pSi metal-insulator semi- 
conductor solar cells. Olsen, L.C.; Barton, D.L.; Miller, W.; 
Garnier, J.E.; Turcotte, R.P. (Joint Center for Graduate 
Study, Richland, Washington 99352). 84009. Journal of Ap- 
plied Physics ; 51: No. 12, 6393-6398(Dec 1980). 

Investigations have been made of Al-pSi metal-insulator se- 
miconductor (MIS) cells fabricated by depositing Al films onto sili- 
con substrates with thermally grown SiO, surface films on the 
order of 18 A thick. These studies have involved depth concentra- 
tion profiling and ellipsometric measurements to understand the 
physical structure, electrical and optical characterization of alumi- 
num films, and efforts to optimize an Al-Si cell with a SiO antire- 
flection (AR) coating. Depth concentration profiles show that the 
correct physical model is not Al/SiO2/Si, but Al/Al2O3(Si)/Si with 
the Al,Os interfacial layer being 15 A thick. The Al film reduces 
the SiO, to yield AlzOs + Si for an interfacial film. Investigations to 
optimize the Al-Si cell structure involved using optical constants 
measured for Al films to determine AR layer thicknesses, which 
maximize cell photocurrent for each Al film thickness. Analytical 
studies were also conducted concerning sheet resistance effects to 
determine the required grid design to maximize the fill factor 
These analytical and experimental studies are used to project an ul- 
timate, practical AM1 efficiency of 11—12% for Al-pSi MIS cells 
based on a continuous metal front layer and a silicon resistivity of 
2—5 2 cm. 


12171 (N—79-31777/2) Low-cost solar array project. 
Feasibility of the silane process for producing semiconductor- 
grade silicon. final report, October 1975-March 1979. (Union 
Carbide Corp., New York (USA)). Jun 1979. 362p. (NASA- 
CR—162172). NTIS, PC A16/MF AO1. 

The feasibility of Union Carbide's silane process for com- 
mercial application was established. An integrated process design 
for an experimental process system development unit and a com- 
mercial facility were developed. The corresponding commercial 
plant economic performance was then estimated. Prepared for JPL. 
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12172 (PB—80-201031) An integrated approach to the 
conversion of lignocellulose from wood into useful chemicals. 
Summary report: preliminary process design. Goldstein, I.S. 
(North Carolina State Univ., Raleigh (USA). Dept. of 
Wood and Paper Science). Apr 1980. 33p. NTIS, PC A03/ 
MF AOl. 

This report describes an integrated process for the hydrolysis 
of wood using super-concentrated hydrochloric acid. The process 
has been simuiated using the General Energy and Material Balance 
System (GEMS) computer system to examine the preliminary proc- 
ess design and to perform process analysis calculations. These com- 
puter assisted calculations enable easy and rapid evaluation of proc- 
ess operating variables and economic sensitivity analysis. A process 
flowsheet depicts an integrated hydrochloric acid wood hydrolysis 
plant that processes 1,100 oven-dry-tons per day producing furfural, 
acetic acid, ethanol, and lignin residue. Plant economics studies esti- 
mate a capital investment of $94 million, annual operating expenses 
of $35 million, revenues of $75 million, and an after tax return on 
investment of 16 percent. The effect on the process of changing 
acid recovery efficiency has been examined. Co-product credits are 
crucial to the economic feasibility of the integrated wood chemicals 
plant. 


12173 (PB—80-201403) Chemicals from western hard- 
woods and agricultural residues. Appendix volume (manu- 
script copies). Semiannual report. (Washington Univ., Seattle 
(USA). School of Forest Resources). Apr 1980. 117p. 
NTIS, PC A06/MF AOl. 

This appendix volume contains papers on the following 
topics: the associative effects among organosolv lignin components; 
the effect of heating and quenching rates on volatiles produced 
from combustion-level-heat-flux pyrolysis of biomass; and the effect 
of particle size on volatiles produced from plasma pyrolysis of 
lignin. Organosolv lignins isolated under relatively mild conditions 
from angiosperms are composed of entities having low molecular 
weights. The extent to which an individual component may partici- 
pate in association depends appreciably upon the relative propor- 
tions of the other species present. A simple conduction model is 
used to adequately predict the devolatilization rate of lignin pellets. 
The data reported has application to processes in which densified 
biomass is a fuel or feedstock and the heat transfer rate appears to 
limit the reaction rate. Models of biomass pyrolysis presented in the 
literature are reviewed for effect of particle size on product distri- 
bution. Compressed lignin pellets of varying sizes are pyrolyzed in 
a microwave plasma and char and volatile yields are reported as 
functions of particle size. Chemical analyses of noncondensible and 
condensible volatiles are presented and possible formation mecha- 
nisms are discussed. 


12174 (PNL—3695(App.A)) Investigations on catalyzed 
steam gasification of biomass. Appendix A. Feasibility study 
of methane production via catalytic gasification of 2000 tons 
of wood per day. Mudge, L.K.; Weber, S.L.; Mitchell, D.H.; 
Sealock, L.J. Jr.; Robertus, R.J. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jan 1981. Contract AC06- 
76RLO1830. 135p. NTIS, PC AO7/MF AOl1. 

A study has been made of the economic feasibility of pro- 
ducing substitute natural gas (SNG) from wood via catalytic gasifi- 
cation with steam. The plant design in this study was developed 
from information on gasifier operation supplied by the Pacific 
Northwest Laboratory (PNL). The plant is designed to process 
2000 tons per day of dry wood to SNG. Plant production is 21.6 
MM scfd of SNG with a HHV of 956 Btu per scf. All process and 
support facilities necessary to convert wood to SNG are included. 
The plant location is Newport, Oregon. The capital cost for the 
plant is $95,115,000 - September, 1980 basis. Gas production costs 
which allow for return on capital have been calculated for various 
wood prices for both utility and private investor financing. For util- 
ity financing, the gas production costs are respectively $5.09, $5.56, 
$6.50, and $8.34 per MM Btu for wood costs of $5, $10, $20, and 
$40 per dry ton delivered to the plant at a moisture content of 
49.50 wt %. For private investor financing, the corresponding 
product costs are $6.62, $7.11, $8.10, and $10.06 per MM Btu. The 
cost calculated by the utility financing method includes a return on 
equity of 15% and an interest rate of 10% on the debt. The private 
investor financing method, which is 100% equity financing, incor- 
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porates a discounted cash flow (DCF) return on equity of 12%. 
The thermal efficiency without taking an energy credit for by-prod- 
uct char is 58.3%. 


12175 (SAND—79-7055/1) Photovoltaic concentrator 
array production process study. Volume I. Study summary. 
Final report, January 25, 1979-January 24, 1980. Hodge, 
R.C. (General Electric Co., Philadelphia, PA (USA). Ad- 
vanced Energy Programs Dept.). Jan 1981. Contract AC04- 
76DP00789. 30p. NTIS, PC A03/MF AO1. 

The latest and projected concentrator photovoltaic designs 
were defined and analyzed in terms of their performance and 
energy cost potentials. The major hardware areas of interest were 
the basic concentrator modules to include concentrator optics and 
solar cell receiver assemblies. Both reflective and refractive optics 
were investigated as well as linear and point-focus cell receivers. 
Performance was assessed at the individual concentrator module 
and array levels. Power conditioning and field distribution factors 
were not addressed. Detailed optimizations were performed to iden- 
tify production-oriented hardware designs. Resultant energy costs 
were then estimated at the factory and installed array levels. Re- 
sults and conclusions are presented. 


12176 (SERI/PR—8032-1-T1) Development of polycrys- 
tal GaAs solar cells. Technical progress report, January 15- 
September 30, 1980. Miller, D.L.; Cohen, M.J.; Harris, J.S. 
Jr. (Rockwell International Corp., Thousand Oaks, CA 
(USA). Electronics Research Center). Oct 1980. Contract 
AC02-77CH00178. 13p. NTIS, PC A02/MF AOl1. 

Schottky diodes were made on epitaxial GaAs layers grown 
by molecular beam epitaxy on polycrystal substrates with grain size 
from 1 to 10 mm; the measured dark forward current-voltage char- 
acteristics are plotted. The modeling method and calculated plots 
of current-voltage characteristics with grain size as a parameter, 
open circuit voltage and short circuit current vs grain size, and effi- 
ciency and fill factor vs grain size for Schottky barrier polycrystal 
solar cells are given and discussed. (WHK) 


12177 (SERI/PR—8104-3-T1) Low cost sprayed CdTe 
solar cell research. Third quarterly progress report, February 
15-May 14, 1980. Squillante, M.; Turcotte, R.; Lis, S.; Ser- 
reze, H.B.; Entine, G. (Radiation Monitoring Devices, Inc., 
Watertown, MA (USA)). Jun 1980. Contract ACO02- 
77CH00178. 21p. NTIS, PC A02/MF AOl1. 

Experiments were carried out to optimize the conditions of 
the chemical reaction and the physical parameters of the spray 
process in order to produce high quality CdTe thin films. Films 
containing 95% or more of CdTe have been produced by the reac- 
tion of (MH,)2TeO, with cadmium salts in the presence of a reduc- 
ing agent. The physical quality of the films has improved so that 
recent ones have been smoother and more uniform. Furthermore, 
photoconductive effects have been observed in many of the films. 
This significant progress is partly due to the removal of oxygen by 
an efficient purge of the spray box and partly due to an increased 
understanding and control of the spray pyrolysis process. 


12178 (SERI/PR—9002-3-T1) Thin film gallium arsenide 
solar cell research. Third quarterly project report, September 
1, 1980-November 30, 1980. Chu, S.S. (Southern Methodist 
Univ., Dallas, TX (USA)). Dec 1980. Contract AC02- 
77CH00178. 31p. NTIS, PC A03/MF AOl1. 

The major objective of this contract is to produce gallium 
arsenide solar cells of 10% conversion efficiency in films of less 
than 10 micrometers thick which have been deposited by chemical 
vapor deposition on graphite or tungsten coated graphite substrates. 
Major efforts during this quarter were directed to: (1) the optimiz- 
ation of the deposition of gallium arsenide films of 10 ym thickness 
or less on tungsten/graphic substrates, (2) the investigation of the 
effectiveness of various grain boundary passivation techniques, (3) 
the deposition of tantalum pentoxide by ion beam sputtering as an 
antireflection coating, (4) the deposition of gallium aluminium ar- 
senide by the organometallic process, and (5) the fabrication and 
characterization of large area Schottky barrier type solar cells from 
gallium arsenide films of about 10 um thickness. Various grain 
boundary passivation techniques, such as the anodic oxidation, ther- 
mal oxidation, and ruthenium treatment, have been investigated. 
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The combination of thermal oxidation and ruthenium treatment has 
been used to fabricate Schottky barrier type solar cells. Large area 
MOS solar cells of 9 cm? area with AMI efficiency of 8.5% have 
been fabricated from ruthenium treated gallium arsenide films of 10 
pm thickness. The construction of the apparatus for the deposition 
of gallium aluminum arsenide by the organometallic process has 
been completed. The deposition of good quality tantalum pentoxide 
film as an antireflection coating has been carried out by the ion 
beam sputtering technique. The short-circuit current density and 
AMI efficiency of the solar cells are increased by approximately 
60%, with a slight increase in the open-circuit voltage. Details are 
presented. (WHK) 


12179 (SERI/PR—9053-1-T2) Diagnostics of a glow dis- 
charge used to produce amorphous silicon films. Technical 
progress report, August 15, 1980-November 14, 1980. Gal- 
lagher, A.; Scott, J. (Colorado Univ., Boulder (USA)). 1980. 
Contract AC02-77CH00178. 6p. NTIS, PC A02/MF AO1. 

Construction of the basic apparatus has been completed 
during this period, and many apparatus checks have been complet- 
ed. Almost complete SiH, dissociation has been obtained in ~ 950 
C ovens between the turbo and rough pumps, so that reliable, long- 
term operation is achieved. A base vacuum of ~ 10°’ Torr is 
achieved in the discharge chamber in a few hours, and ~ 107° 
overnight, so that gas-phase impurity levels as low as 10~7 are 
ready achievable. The SiH, inlet lines are entirely bakeable stainless 
steel and permanently closed to air, to maintain the tank purity of 
SiH,. A distillation procedure to further clean the tank SiH, is 
under study. Thus we should be able to study the effects of very 
small, controlled levels of impurities. The discharge configurations 
are shown, and the ratios of Si/sub x/H/sub n/* fluxes for three 
types of discharges in pure SiH, are given. (WHK) 


12180 (SERI/PR—9056-1-T1) Amorphous-silicon thin- 
film heterojunction solar cells. Cretella, M.C.; Gregory, J.A.; 
Sandstrom, D.B.; Paul, W. (Mobil Tyco Solar Energy 
Corp., Waltham, MA (USA)). Jan 1981. Contract AC02- 
77CH00178. 29p. NTIS, PC A03/MF AO1. 

The investigation of amorphous silicon materials at MTSEC 
has had two major thrusts: (1) to improve the amorphous material, 
i.e., obtain a low state density in the gap, improve the carrier col- 
lection depth and diminish non-radiative recombinations; and (2) to 
attempt to understand and improve on the limitations of the junc- 
tion devices while evaluating the amorphous silicon materials. In 
the first of these efforts, the investigation has continued to examine 
the modifications to the a-Si(H) network by alloying silicon with 
other group IVA elements, either in binary or ternary composi- 
tions, and/or by replacing the hydrogenation for defect compensa- 
tion with a combination of hydrogenation and alkylation or hydro- 
genation and halogenation. The doped junction layers are being ex- 
amined in an attempt to determine the limiting characteristics of the 
junctions in solar cell devices of these amorphous materials. Amor- 
phous alloys of Si-Ge, Si-C, Si-Sn were prepared as well as ternary 
compositions of Si-Ge-C and Si-Sn-C. In addition, Na vapor was 
added to the gas feed to deposit a-Si(Na, H) films, and to prepare 
Si-Sn, fluoride was added along with the tin by vapor additions of 
SnF, to the gas feed. The optical properties of these materials were 
measured, and structural and compositional information was ob- 
tained from the IR vibrational spectra using the scanning electron 
microscope and from analyses using scanning Auger microscopy. 
Electrical measurements have included the dark conductivity and 
the photo conductivity under room fluorescent light and at AM1 
conditions. With alloys that displayed promising photoconductive 
properties n-i-p devices were prepared to assess the solar cell prop- 
erties. Details are presented. (WHK) 


12181 (SERI/PR—9279-1-T1) Low-cost silicon process 
development. Phase IV. Process improvement. First quarterly 
technical progress report. Moore, E.; Newman, C. (Schu- 
macher (J.C.) Co., Oceanside, CA (USA)). Jan 1981. Con- 
tract AC02-77CH00178. 18p. NTIS, PC A02/MF AOl1. 

The J.C. Schumacher Company is investigating a number of 
promising techniques for improving the overall yield and econom- 
ics of the tribromosilane based process to produce solar cell grade 
silicon. The current work is aimed at the identification of an opti- 
mum process and the characterization of that process through mini- 
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plant operation and analysis. The three project tasks include proc- 
ess improvement studies, kinetic studies, and process economic 
studies. Process improvement studies in the mini-plant focused on 
the correlation of current mini-plant yield results with prior labora- 
tory scale work. The silicon product reactor was operated in the 
thermal disproportionation mode and successfully processed 35 
kilograms of tribromosilane. The yield during the test ranged from 
75 to 85% of theoretical. The experimental apparatus for use in the 
determination of the decomposition rate of tribromosilane was as- 
sembled, tested and placed into service. The computer code, 
REPORT, for plant daily operations data keeping is given. 


12182 (SERI/TR—614-921) Growth of silicon sheets for 
photovoltaic applications. Surek, T. (Solar Energy Research 
Inst., Golden, CO (USA)). Dec 1980. Contract AC02- 
77CH00178. 18p. NTIS, PC A02/MF AOl1. 

The status of silicon sheet development for photovoltaic ap- 
plications is critically reviewed. Silicon sheet growth processes are 
classified according to their linear growth rates. The fast growth 
processes, which include edge-defined film-fed growth, silicon on 
ceramic, dendritic-web growth, and ribbon-to-ribbon growth, are 
comparatively ranked subject to criteria involving growth stability, 
sheet productivity, impurity effects, crystallinity, and solar cell re- 
sults. The status of more rapid silicon ribbon growth techniques, 
such as horizontal ribbon growth and melt quenching, is also re- 
viewed. The emphasis of the discussions is on examining the viabil- 
ity of these sheet materials as solar cell substrates for low-cost sili- 
con photovoltaic systems. 


12183 (SERI/TR—751-748) Biomass energy systems in- 
formation user study. Belew, W.W.; Wood, B.L.; Marle, 
T.L.; Reinhardt, C.L. (Solar Energy Research Inst., 
Golden, CO (USA)). Feb 1981. Contract AC02-77CHO00178. 
277p. NTIS, PC Al3/MF AOl1. 

The results of a series of telephone interviews with groups 
of users of information on biomass energy systems are described. 
These results, part of a larger study on many different solar tech- 
nologies, identify types of information each group needed and the 
best ways to get information to each group. This report is 1 of 10 
discussing study results. The overall study provides baseline data 
about information needs in the solar community. Results from 12 
biomass groups of respondents are analyzed in this report: Federal- 
ly Funded Researchers (2 groups), Nonfederally Funded Research- 
ers (2 groups), Representatives of Manufacturers (2 groups), Repre- 
sentatives of State Forestry Offices, Private Foresters, Forest Prod- 
ucts Engineers, Educators, Cooperative Extension Service County 
Agents, and System Managers. The data will be used as input to 
the determination of information products and services the Solar 
Energy Research Institute, the Solar Energy Information Data 
Bank Network, and the entire information outreach community 
should be preparing and disseminating. 


12184 Electrochemical production of chlorophyll a and 
pheophytin a excited states. Wasielewski, M.R.; Smith, R.L.; 
Kostka, A.G. (Argonne National Lab., IL). Journal of The 
American Chemical Society ; 102: No. 23, 6923-6928(5 Nov 
1980). 

The reaction of chlorophyll a* (Chl a*) with either Chl a~ 
or pheophytin a~ (Pheo a ) in addition to the reaction of Pheo a* 
with Pheo a~ was studied in butyronitrile (BCN), BCN-1% THF, 
THF, and DMF. The electrochemically produced radical ion pairs 
Chl a*-Chl a~ and Pheo a*-Pheo a’ react in each solvent to pro- 
duce a 10~7-10~* yield of luminescent states on the basis of the ini- 
tial number of radical pairs. The Chl a* -Pheo a™ reaction produces 
no observable luminescence in any of the solvents examined. The 
luminescence maximum for the Pheo a* -Pheo a™ reaction occurs at 
730 nm in each solvent and is strongly red-shifted relative to the 
fluorescence maxima for optically excited Pheo a in these solvents. 
A similar result is obtained for the Chl a* -Chl a- reaction in BCN. 
However, emission from the Chl a*-Chl a™ reaction in the other 
three solvents occurs at 680 nm and corresponds more closely to 
normal fluorescence from optically excited Chl a. The red-shifted 
spectra are consistent with the formation of excimers. The ac vol- 
tammetry of Chl a in BCN provides evidence that Chl a is aggre- 
gated in the ground state in this solvent. Chl a reduction shows 
four waves in BCN and two waves in the other three solvents. 
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Thus, the Chl a*-Chl a™ reaction in BCN does not form a true ex- 
cimer, whereas the Pheo a*-Pheo a™ reactions in each solvent do. 
The luminescence efficiencies of these charge-transfer neutralization 
reactions are discussed in terms of the geometric constraints on 
electron-transfer reactions in photosynthetic reaction centers. 4 fig- 
ures, 3 tables. 


12185 (DOE/ET/20055—T2(Vol.3)(Bk.2)) Advanced sys- 
tems demonstration for utilization of biomass as an energy 
source. Volume III. Equipment specifications. (Wheelabrator 
Cleanfuel Corp., Washington, DC (USA)). Oct 1980. Con- 
tract AC06-77ET20055. 325p. NTIS, PC A1l4/MF AOI1. 

This volume contains all of the equipment specifications to 
be utilized for the proposed biomass co-generation plant in Maine. 
(DMC) 


12186 (DOE/ET/20055—T2(Vol.3)(Bk.1)) Advanced sys- 
tems demonstration for utilization of biomass as an energy 
source. Volume III. Equipment specifications. (Wheelabrator 
Cleanfuel Corp., Washington, DC (USA)). Oct 1980. Con- 
tract AC06-77ET20055. 405p. NTIS, PC A1l8/MF AOl1. 

This volume contains all of the equipment specifications re- 
lating to specific equipment to be utilized in the proposed biomass 
co-generation plant in Maine. (DMC) 


12187 Marine biomass energy project. Leone, J.E. (GE, 
Philadelphia, Pa). Marine Technology Society Journal ; 14: 
No. 2, 12-31(Jun 1980). 

Utilizing giant kelp as a biomass feedstock for generation of 
substitute natural gas has resulted in yields that are higher than 
other known biomass feedstocks. The design of a test farm for cul- 
tivating Macrocystis pyrifera has been verified by more than one 
year of operation. The ability to continuously upwell nutrient-rich 
deep water has been established. 18 refs. 


12188 Sputtered oxide/indium phosphide junctions and 
indium phosphide surfaces. Tsai, M.J.; Fahrenbruch, A.L.; 
Bube, R.H. (Stanford Univ, Calif). Journal of Applied Physics 
; 51: No. 5, 2696-2705(May 1980). 

The reason that sputtered indium-tin oxide (ITO)/InP solar 
cells junctions with large lattice mismatch have the same efficiency 
as CdS/InP junctions with good lattice match is demonstrated to 
be that sputtered ITO/InP junctions actually consist of n*/-ITO/n- 
InP/p-InP buried homojunctions. To show this and to show that 
the homojunction formation is caused by thermal damage to the 
InP surface during sputtering deposition rather than from impurity 
diffusion from the oxide, a series of five different metal oxide/InP 
junctions have been formed by sputtering of the oxide, all with 
high solar efficiency. Some heat treatment of the sputtered cells is 
required to achieve maximum efficiency, but excessive heat treat- 
ment causes degradation and often transformation from homojunc- 
tionlike to heterojunctionlike solar cell behavior. An actual InzO3/ 
INP heterojunction solar cell has been prepared by thermal oxida- 
tion of the InP. 27 refs. 


12189 Device for conversion of electromagnetic radiation 
into electrical current. Blakeslee, A.E.; Mitchell, K.W. (to 
Dept. of Energy). US Patent Application 133,702. 25 Mar 
1980. 16p. 

Electromagnetic energy may be converted directly into elec- 
trical energy by a device comprising a sandwich of at least two se- 
miconductor portions, each portion having a p-n junction with a 
characteristic energy gap, and the portions lattice matched to one 
another by an intervening superlattice structure. This superlattice 
acts to block propagation into the next deposited portion of those 
dislocation defects which can form due to lattice mismatch between 
adjacent portions. 


12190 Cost-effective polymer applications in solar-energy 
development. Sarbolouki, M.N. (Calif Inst of Technol, Pasa- 
dena). Modern Plastics ; 57: No. 1, 122-124, 126(Jan 1980). 

Polymers are prime candidates for encapsulating fragile solar 
cells and other delicate components of systems for using sunlight as 
an alternate energy source. Candidate materials have been identi- 
fied. The challenge ahead is to develop suitable processes and 
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equipment for economically efficient automated production of 
solar-cell panels. 2 refs. 


12191 Solar cells from ion-implanted, laser-annealed cast 
polycrystalline silicon. Young, R.T.; Wood, R.F. (Oak Ridge 
National Lab., TN). Contract W-7405-ENG-26. Conference 
Record of the IEEE (Institute of Electrical and Electronics 
Engineers) Photovoltaic Specialists Conference ; 214-217(Jan 
1980). 

Solar cells from cast polycrystalline Si have been fabricated 
by ion implantation followed by pulsed laser annealing. The result- 
ing cell exhibited near-ideal I-V characteristics in the practical op- 
erating range with an open circuit voltage of 566 mV fill factor of 
0.76 and AMI efficiency of 12.1%. Spectral response measurements 
performed on these cells indicate that the blue response is as good 
as single crystal control cell. All these results indicate that grain- 
boundary effect is not a serious problem in ion-implanted, laser-an- 
nealed cast polycrystalline Si solar cells. 


12192 Solar energy utilization by carbanion photolysis. 
Fox, M.A.; Singletary, N.J. (Univ of Tex, Austin). Solar 
Energy ; 25: No. 3, 225-229(1980). 

The paper presents the characterization of several types of 
photoreactions and use of carbanions as dyes in reversible photogal- 
vanic cells. These reactions find application in the utilization of 
solar energy either in photochemical energy storage reactions or in 
photoelectrochemical cells. 25 refs. 


12193 Large grain silicon films on metallurgical silicon 
substrates for photovoltaic applications. Chu, T.L.; Chu, S.S.; 
Stokes, E.D. (Southern Methodist Univ., Dallas, TX). Con- 
tract EY-76-C-03-1285. Solar Energy Materials ; 2: No. 2, 
265-275(1980). 

Metallurgical silicon at a cost of about $1/kg is an economi- 
cal substrate for the deposition of silicon films for photovoltaic ap- 
plications. To prepare the substrate, pulverized metallurgical sili- 
con, purified by acid-extraction and phosphorus pentoxide treat- 
ment, was recrystallized on graphite by unidirectional solidification 
and zone-melting. The structural and crystallographic properties of 
metallurgical silicon substrates prepared at different rates of solidifi- 
cation were investigated. Silicon films of controlled electrical resis- 
tivity were deposited on metallurgical silicon substrates by the ther- 
mal reduction of trichlorosilane containing appropriate dopants. 
The concentration and distribution of metallic impurities, Hall mo- 
bilities, potential barriers and minority carrier diffusion length pro- 
file in these films were investigated. Solar cells of 9 cm? area were 
prepared from silicon films of 25 to 30 um thickness containing a p- 
n junction. By using a drift field in the surface region and a back 
surface field at the silicon film/substrate interface, AM1 efficiencies 
of up to 9.75% have been obtained. 


12194 Photoelectrochemical cells. Nozik, A.J. (Sol 
Energy Res Inst, Golden, Colo). pp 453-470 of Solar 
energy, a Royal Society discussion, 1978. Portcr, G.; Haw- 
thorne, W. London, England; Royal Society (1978). 

From Royal Society discussion meeting on solar energy; 
London, UK (15 Nov 1978). 

The application of photoelectrochemical systems based on 
photoactive semiconducting electrodes to the problem of solar 
energy conversion and chemical synthesis is discussed. Three types 
of cells are described: electrochemical photovoltaic cells (wherein 
optical energy is converted into electrical energy); photoelectrolysis 
cells (wherein optical energy is converted into chemical free 
energy); and photocatalytic cells (wherein optical energy provides 
the activation energy for exoergic chemical reactions). 38 refs. 


1406 Photovoltaic Power Systems 


12195 (COO—4094-85) Solar photovoltaic power system 
for a radio station. Nichols, B.E. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). Dec 1980. Contract 
AC02-76ET20279. 20p. NTIS, PC A02/MF AOl1. 

Under sponsorship of the US Department of Energy, Massa- 
chusetts Institute of Technology Lincoln Laboratory has developed 
a concept for a small photovoltaic power system. Of simple con- 
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struction, the system uses low-cost, prefabricated, transportable 
units for easy, fast installation and requires minimal site preparation. 
The first application of this experimental system began operation in 
August 1979 at daytime AM radio station WNBO in Bryan, Ohio. 
The project was jointly undertaken by the Laboratory and the 
radio station. The photovoltaic system described holds promise for 
a wide range of applications and economic feasibility by the mid- to 
late-1980s. 


12196 (DOE/ER/10035—03) Satellite power system con- 
cept development and evaluation program system definition 
technical assessment report. (National Aeronautics and 
Space Administration, Washington, DC (USA)). Dec 1980. 
Contract AI01-79ER10035. 112p. NTIS, PC AO08/MF AO1. 

The results of the system definition studies conducted by 
NASA as a part of the Department of Energy/National Aeronau- 
tics and Space Administration SPS Concept Development and 
Evaluation Program are summarized. The purpose of the system 
definition efforts was to identify and define candidate SPS concepts 
and to evaluate the concepts in terms of technical and cost factors. 
Although the system definition efforts consisted primarily of evalu- 
ation and assessment of alternative technical approaches, a refer- 
ence system was also defined to facilitate economic, environmental, 
and societal assessments by the Department of Energy. This refer- 
ence system was designed to deliver 5 GW of electrical power to 
the utility grid. Topics covered include system definition; energy 
conversion and power management; power transmission and recep- 
tion; structures, controls, and materials; construction and oper 
ations; and space transportation. 


12197 (DOE/ET/20108—T3) SOLCOST-PHOTOVOL- 
TAIC solar energy design program: User's Guide. (Martin 
Marietta Aerospace, Denver, CO (USA)). Oct 1980. Con- 
tract AC02-76ET20108. 65p. NTIS, PC A04/MF AOl1. 

The SOLCOST-PHOTOVOLTAIC solar energy design 
program is a public domain interactive computer design tool in- 
tended for use by non-solar specialists to predict the long term per- 
formance for photovoltaic systems. A life cycle cost analysis is in- 
cluded in the program along with the ERDA-EPRI standard eco- 
nomic analysis which predicts levelized busbar energy costs for the 
photovoltaic system assuming ownership by an electric utility. 
SOLCOST-PV currently can evaluate flat plate arrays and concen- 
trating arrays which use Fresnel lenses and passive cooling. The 
methodology could easily be extended to include all the known 
types of concentrators, however the scope of the version 1.0 activi- 
ty was limited to only the flat plate and the passive Fresnel concen- 
trators. An overview of the SOLCOST-PV capabilities and meth- 
odology is given. A detailed guide to the SOLCOST-PV input pa- 
rameters is included, and examples showing typical interactive ex- 
ecution sessions and the resulting SOLCOST-PV output are pre- 
sented. Appendices A and B provide additional information on the 
SOLCOST-PV analysis. 


12198 (DOE/ET/20279—114) Materials, Processes and 
Testing Laboratory. Technical progress report, March-June 
1980. Forman, S.E.; Themelis, M.P. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). 30 Oct 1980. Con- 
tract AC02-76ET20279. 42p. NTIS, PC A03/MF AOl1. 

The US Department of Energy has set a 20-year lifetime 
goal for terrestrial photovoltaic modules. In its capacity as a Photo- 
voltaic Field Test and Application Center, Massachusetts Institute 
of Technology Lincoln Laboratory has established various experi- 
mental test sites, ranging in size from 0.1 to 100 kW of peak power, 
throughout the United States. The sites contain modules from sev- 
eral manufacturers and serve as test beds for photovoltaic system 
components. The activities of the Materials, Processes and Testing 
Laboratory of the Solar Photovoltaic Field Tests and Applications 
Project during the four-month period 1 March 1980 through 30 
June 1980 are summarized. During this period, site evaluations at 
test facilities in Chicago, Illinois; Bryan, Ohio; Mead, Nebraska; and 
Natural Bridges National Monument (NBNM), Utah, were con- 
ducted. Current-voltage (I-V) curves were generated for all branch 
circuits at the University of Texas at Arlington (UTA) and at 
NBNM. Module failures at the UTA and NBNM were analyzed. 
Two versions of a new type of photovoltaic/thermal air collector 
were visually analyzed. Two liquid PV/T collectors from the same 
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manufacturer were subjected to degradation analyses. The Lincoln 
Laboratory Large-Area Pulsed Solar Simulator (LAPSS) was relo- 
cated and recalibrated. 


12199 (DOE/ET/23059—1) Photovoltaic flat plate appli- 
cation experiment on a New England Telephone Company 
switching station. Phase I, October 1, 1978-March 31, 1979. 
Final report. (Little (Arthur D.), Inc., Cambridge, MA 
(USA)). 1979. Contract AC04-78ET23059. 69p. NTIS, PC 
A04/MF AO1. 

The program described had the following major objectives: 
(1) to analyze the performance of a photovoltaic power panel using 
Compound Parabolic Concentrators (CPC) to reduce the area of 
solar cell required and thereby reduce panel costs per unit of elec- 
trical output; (2) to design a photovoltaic power system for use on 
a New England Telephone Company (NET) Switching Station lo- 
cated in Wilmington, Massachusetts; and (3) to fabricate several 
prototype CPC/solar cell panels of the final design selected for use 
on the NET building and to have these panels undergo electrical 
performance and environmental testing at the Jet Propulsion Labo- 
ratories. The photovoltaic panel selected for the NET Company 
system utilizes a 3X CPC using plastic reflectors which are protect- 
ed from the environment by a tempered glass cover plate and an 
aluminum enclosure. The panels are approximately 3 ft by 5 ft with 
an active depth of 6 inches which gives the overall appearance of a 
flat plate photovoltaic panel. The only tracking required for effec- 
tive operation is a seasonal tilt adjustment 4 times a year. The NET 
Company installation will utilize 148 panels with a total active area 
of 2150 ft?. This system produces about 20 kilowatts at peak power. 
The switching station application is particularly attractive, since it 
utilizes 50 volt DC power directly as it is produced by the array, so 
that no DC to AC inverter equipment is required. System design, 
specifications, performance analysis, cost estimates, and economics 
are presented. (WHK) 


12200 (DOE/JPL/955894—1) Integrated residential pho- 
tovoltaic array development. Quarterly report No. 1. Shep- 
ard, N.F. Jr. (General Electric Co., Philadelphia, PA 
(USA). Advanced Energy Dept.). 17 Feb 1981. Contract 
NAS-7-100-955894. 61p. NTIS, PC A04/MF AOl1. 

This first quarterly report produced under a contract to 
design, develop and demonstrate an optimum integrated residential 
photovoltaic array/module describes nineteen existing or proposed 
systems intended for residential applications. Each of these systems 
is rated against a comprehensive set of evaluation criteria in an 
effort to formulate three module design concepts for further study 
and analysis. This evaluation led to a number of observations which 
are enumerated and should be considered in future module and 
array designs. Three module concepts are presented as baseline 
design approaches to be further analyzed and optimized. These op- 
tions include: (1) a rectangular, direct-mounted, shingle-type 
module, (2) an integrally-mounted module with non-conductive ex- 
posed elements, and (3) an aluminum-framed, stand-off module. Pre- 
liminary design drawings are presented for each of these module 
configurations. 


12201 (DOE/RA/29349—01) System integration issues 
of residential solar photovoltaic systems. Yamayee, Z.A.; 
Peschon, J. (Systems Control, Inc., Palo Alto, CA (USA)). 
Mar 1980. Contract AC01-79ET29349. 99p. NTIS, PC A05/ 
MF AOI. 

The objective of this study is to evaluate the economic ef- 
fects of residential solar PV systems on the utility's revenue, capac- 
ity, and energy requirements from the electric utility's perspective 
and to estimate the price that it might pay for surplus energy com- 
pared to what it would charge for deficits. The power and energy 
generated by the solar PV systems reduce the capital and operating 
costs that would otherwise be incurred by the utility. These avoid- 
ed costs suggest what the utility might pay for surplus solar PV 
energy. The avoided costs are evaluated under three integration hy- 
potheses, namely: (1) the utility has no system storage, (2) the util- 
ity has system storage, and (3) the solar PV systems are supported 
by dedicated storage devices, the purpose of which is to minimize 
sales to and purchases from the utility. Findings are reported in 
detail. (WHK) 
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12202 (PB—80-203805) Solar powered electrodialysis. 
Part I. Design of a solar powered electrodialysis system for 
desalting remote, water sources. Final report. 
(Ionics, Inc., Watertown, MA (USA)). Dec 1979. Contract 
DI-14-34-0001-8576. 172p. NTIS, PC A08/MF AO1. 

An evaluation was undertaken of alternative designs of a 
solar powered electrodialysis (SPED) system for a desalting appli- 
cation that is typical of the brackish water sources in the south- 
western United States. The designs are evaluated relative to total 
water costs for an average water production of 4,000 gallons per 
day where the solar isolation averages 24 million joules per square 
meter per day (10 hours of collection) and the feed water contains 
2,200 parts per million of dissolved solids. The optimal design, at 
current F.O.B. costs for a photovoltaic (PV) array of $10 per peak 
watt, minimizes the electrical storage requirements by matching the 
electrical duty of the desalting plant to the electrical output of the 
PV array. Including the requirements for well pumping (200 foot 
depth), the total water cost is $13.90/Kgal. At $5 per peak watt, 
the water cost drops to $12.00/Kgal. If well pumping is not re- 
quired, the water cost can be further reduced to $9.60/Kgal. At $5 
per peak watt, the water costs for the SPED plant and a generator 
powered plant are equal when the cost of fuel at location is $1.70 
per gallon. Diagrams of the plant layout, process flow sheet and 
control circuit are included. 


1407 Solar Thermal Power Systems 
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12203 (DOE/ET/01893—1) Development of a thermally 
driven direct acting organic Rankine pump. Toscano, W.M. 
(Foster-Miller Associates, Inc., Waltham, MA (USA)). 1 
Dec 1979. Contract AC03-78SF01893. 119p. NTIS, PC 
A06/MF AOl1. 

The design, optimization, and laboratory testing of a solar- 
driven organic Rankine cycle water jump for irrigation are de- 
scribed. The computer model of the system used for optimization 
and performance analysis is described. The laboratory test success- 
fully demonstrated the concept, and the conceptual design of a pro- 
totype pump is given. A market analysis for determining the solar 
pump’s economic potential and design requirements is included. 
(WHK) 


12204 (DOE/SF/10802—1) Economic analysis of the 
unified heliostat array. Final report. (Veda, Inc., Camarillo, 
CA (USA). Camarillo Div.). 31 Jan 1981. Contract ACO03- 
80SF 10802. 430p. NTIS, PC A1l9/MF AOl1. 

The Unified Heliostat Array (UHA) was investigated as to 
cost and optical performance. Two heliostats, the Veda Industrial 
Heliostat (VIH) and the Repowering Heliostat were investigated in 
conjunction with the UHA. The UHA was found to be a viable 
candidate for solar thermal central receiver applications. The UHA- 
VIH combination was shown to provide very high flux densities 
and to be suitable for high temperature applications in the 1000°K 
to 2000°K range. These temperatures were shown to be achievable 
even with very small (1 MWt) collector fields. 


12205 (SAN—1422-1) Feasibility study: management of 
selected aspects of the advanced Solar Thermal Technology 
Program by a University consortium. Final report, June 1, 
1980-February 28, 1981. Hildebrandt, A.F.; Brown, J.H.U. 
(Houston Univ., TX (USA). Solar Energy Lab.). Feb 1981. 
Contract AC03-80SF11422. 21p. NTIS, PC A02/MF AOI. 

To increase the involvement of universities and advanced 
technology industries in task-oriented supporting research for the 
Solar Thermal Energy System (STES) program, organizational 
issues are considered. A generic and discipline focused program is 
considered which could provide applied research capabilities for all 
elements in the STES program. A management structure is present- 
ed which is organized around the management and research capa- 
bilities of universities. The proposed organization structure is de- 
signed to effectively plan, implement, and manage an applied re- 
search program dedicated to providing research support for and in 
coordination with the STES program. The chief aim is to enhance 
and expand the involvement of universities in the STES program 
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through one or two university management and through the active 
participation by other universities and industries in an executive ad- 
visory board. A large number of consortia development studies 
were considered and university and industry views were consoli- 
dated. A two university team management approach is believed to 
have distinct advantages. 


12206 (SAND—80-8242) Impacts of storage upon solar 
plants: general principles and seasonal applications. Iannucci, 
J.J. (Sandia National Labs., Livermore, CA (USA)). Feb 
ony Contract AC04-76DP00789. 55p. NTIS, PC A04/MF 
AOl. 


In order for central solar electric piants to make a sizable 
impact on this nation’s energy supply, they must be close to and 
economically competitive with the alternatives. Such plants will 
have to contend with daily-, seasonal-, and weather-induced vari- 
ations in solar availability (insolation). Thus, there will generally be 
a need for storage of solar energy either to achieve reliability or 
high capacity factors. This study examines the worth and the way 
in which storage should be utilized in non-grid integrated solar 
plants. Both the solar/fossil hybrid electric plant and, as a special 
case, the pure solar plant are considered. The approach taken has 
been to develop general principles for solar energy storage which 
are widely applicable and useful, even beyond solar thermal plants. 
The basic thrust is to explain the rather simple relationships be- 
tween collector field sizes, storage ratings, and plant output. Where 
applicable, detailed computer simulation and/or simple analytical 
tools are used to illuminate storage implementation strategies. These 
tools are then applied to the specific case of seasonal energy stor- 
age using thermochemical processes. In the computer model, hour- 
by-hour insolation data are used for Albuquerque, NM; Miami, FL; 
Madison, WI; and New York, NY. The effect of yearly variations 
is quantified by examining many years of data; and the sensitivity to 
fossil fuel, heliostat and storage subsystem costs is determined. 


12207 (SAND—80-8856) Corrosion of 304SS by molten 
NaNO;-KNO; in a thermal convection loop. Bradshaw, R.W. 
(Sandia National Labs., Albuquerque, NM (USA)). Dec 
1980. Contract AC04-76DP00789. 37p. NTIS, PC A03/MF 
AOl. 

The corrosion behavior of Type 304 stainless steel in molten 
NaNO;-KNOs was studied at temperatures between 600°C and 
350°C using thermal convection loops. Corrosion rates were some- 
what less than 2.5 x 10°? mm/year (1 mil/year) at the maximum 
temperature. Two corrosion processes were observed, formation of 
oxide scales and depletion of chromium from the alloy. Oxidation 
products generally consisted of at least two layers, a layer of FesO, 
over an iron-chromium spinel. In addition, a complex oxide was de- 
tected which appeared to be a double oxide of iron and, a salt im- 
purity, magnesium. Chromium accumulated as a soluble product in 
the melt but thermal gradient mass transfer was not observed. 
Chromium depletion kinetics were approximately parabolic with 
time suggesting a diffusion controlled process. Autogenous weld- 
ments experienced somewhat more corrosion in the heat-affected 
zone than either the fusion zone or the parent alloy. 


12208 (SERI/TR—751-750) Solar thermal electric power 
information user study. Belew, W.W.; Wood, B.L.; Marle, 
T.L.; Reinhardt, C.L. (Solar Energy Research Inst., 
Golden, CO (USA)). Feb 1981. Contract AC02-77CH00178. 
194p. NTIS, PC A09/MF AO1. 

The results of a series of telephone interviews with groups 
of users of information on solar thermal electric power are de- 
scribed. These results, part of a larger study on many different solar 
technologies, identify types of information each group needed and 
the best ways to get information to each group. The report is 1 of 
10 discussing study results. The overall study provides baseline data 
about information needs in the solar community. An earlier study 
identified the information user groups in the solar community and 
the priority (to accelerate solar energy commercialization) of get- 
ting information to each group. In the current study only high-pri- 
ority groups were examined. Results from five solar thermal elec- 
tric power groups of respondents are analyzed: DOE-Funded Re- 
searchers, Non-DOE-Funded Researchers, Representatives of Utili- 
ties, Electric Power Engineers, and Educators. The data will be 
used as input to the determination of information products and 
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services the Solar Energy Research Institute, the Solar Energy In- 
formation Data Bank Network, and the entire information outreach 
community should be preparing and disseminating. 


12209 Absence of bending effects on solar-receiver-tube 
fatigue. Jones, J. (Sandia Lab, Livermore, Calif). Journal of 
Energy ; 3: No. 3, 187-190(May-Jun 1979). 

The bending of tubes in solar receivers due to one-sided 
heating of the tubes was investigated. The results of the study show 
that the supports provided to protect the tubes from wind and 
earthquake damage effectively prevent any bending from occurring 
except in regions of high axial thermal gradients. Therefore, a gen- 
eralized plane-strain analysis should accurately reflect the state of 
stress and strain except in those regions where thermal conditions 
are rapidly changing. 


12210 One-quarter MWt air cycle receiver test at the 
Advanced Component Thermal Test Facility at Georgia Insti- 
tute of Technology. Poirier, A. (Sanders Associates, Inc., 
Nashua, NH); Davis, S.; Ross, D.; Nussdorfer, T.; Brown, 
T.; Seminario, C.; Teague, H. Contract EG-77-C-03-1555. 
pp 1387-1389 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

During this program, a 1/4 MWt solar receiver was de- 
signed, fabricated and successfully tested at the design temperature 
of 1100°C (2000°F). No structural difficulties were encountered. In 
addition, direct measurements of convective heat loss from the 
open cavity receiver confirmed and validated the previous loss 
measurements, and showed the loss for a wind velocity of 5 mph to 
be 0.6% of rated thermal power. This receiver design is scalable to 
a 300 MWt commercial size receiver. The tests have shown that 
the performance projected for the commercial receiver are achiev- 
able. 


12211 Evaluation of hardware and software requirements 
for the Advanced Components Test Facility real time data 
collection system: experiences from two solar experiments. 
Seminario, C.E.; Skelton, B.C. (Georgia Inst. of Technol- 
ogy, Atlanta). pp 1401-1405 of SUN II. Boeer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
The Advanced Components Test Facility is a DOE owned 


solar thermal test facility operated by Georgia Tech. The facility is 
primarily concerned with the R and D effort in the high tempera- 
ture solar technology field, and offers to its users a simple yet so- 
phisticated real-time data collection and display system as well as 
an extensive off-line data reducing capability. It is intended to pro- 
vide insight into how the hardware and software evolved to its 
present configuration as a result of the expressed needs and require- 
ments for real-time data collection, before, during, and after two re- 
cently completed major receiver test programs. It is explained why 
the dual processor configuration was chosen and why an interpre- 
tive high-level language was selected over other languages availa- 
ble. Other topics include a detailed description of current on-line 
and off-line capabilities and observed on-line and off-line data needs 
and requirements necessary to monitor a solar receiver experiment 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


12212 (DOE/ET/20471—T1) Review of the current 
status of reverse electrodialysis systems for salinity power 
systems using a stratified saturated solar pond. Final report. 
Report No. 220280. (InterTechnology/Solar Corp., Warren- 
ton, VA (USA)). 22 Feb 1980. Contract AC05-78ET20471. 
47p. NTIS, PC A03/MF AO1. 

The overall objective of this study was to develop and place 
in operation a small salinity power heat engine of 100-watt capacity 
consisting of a saturated solar pond (SSP) coupled to a reverse 
electrodialysis (RED) membrane stack. The objectives of the con- 
tract were: (1) to demonstrate that a SSP can be used for unmixing 
of a mixed brine into a dilute and a concentrated brine stream, (2) 
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to demonstrate that a RED stack can generate electrical power, 
and (3) to generate the necessary experimental data on the RED- 
SSP system which can be used to assess the potential of such a 
system for economical energy generation. The results of findings on 
the current statis of ion-exchange membranes and RED stacks is 
summarized. It is shown that the electrical resistance of the present- 
day membranes, which are produced for electrodialysis and not re- 
verse electrodialysis, and the solution compartments are very high. 
This causes the power density of present-day RED stacks, in terms 
of watts per unit membrane area, to be very low. This factor com- 
bined with the high cost of present-day membranes results in very 
high costs for the RED stack. Furthermore, present-day mem- 
branes as well as adhesives for membrane assemblies cannot operate 
at about 80°C for any reasonable length of time without severe de- 
terioration in performance. The areas that require development 
work include: (1) development of cheap ion-exchange membranes 
with low electrical resistance and high permselectivity; (2) develop- 
ment of very thin solution compartments; (3) development of RED 
stacks which can operate at high temperatures; and (4) laboratory 
testing of small RED stacks to investigate the effect of temperature 
on stack performance and the fouling of RED membranes with 
time, have been identified. (WHK) 


12213 (DOE/ET/20471—T2) Feasibility of using saturat- 
ed solar ponds for brine unmixing. Final report. (InterTech- 
nology/Solar Corp., Warrenton, VA (USA)). 30 Sep 1980. 
Contract ACO5S-78ET20471. 69p. NTIS, PC A04/MF AOI. 

The overall objective of this study was to investigate in the 
laboratory the feasibility of using saturated solar ponds for unmix- 
ing a brine of intermediate concentration into dilute and concentrat- 
ed brine streams for salinity gradient energy conversion systems. 
This objective was accomplished by conducting experiments on 
laboratory saturated ponds using borax, potassium perchlorate, po- 
tassium nitrate, disodium phosphate and potassium alum. Results 
from ponds using borax, potassium nitrate and disodium phosphate 
conclusively demonstrated that saturated solar ponds can self-gen- 
erate and self-maintain a stable density gradient. Moreover, these 
ponds reestablished stable density profiles after the ponds were ex- 
ternally mixed. Based on preliminary results, the residence time for 
unmixing of a brine of intermediate concentration into dilute and 
concentrated brine streams varies from a few days for the borax 
pond to about two weeks for the disodium phosphate pond, de- 
pending upon the characteristics of the individual saturated solu- 
tion. Because of only a very small increase in the density of saturat- 
ed solutions from 25°C to 90°C, the potassium perchlorate pond 
could not establish a stable density stratification. 


12214 (DOE/NOAA/OTEC—8) NOAA/DOE CWP 
structural analysis package. Pompa, J.A.; Lunz, D.F. (eds.). 
(ORI, Inc., Silver Spring, MD (USA)). Sep 1979. Contract 
EG7-77-A-29-1078. 283p. NTIS, PC A13/MF AOl1. 

The theoretical development and computer code user's 
manual for analysis of the Ocean Thermal Energy Conversion 
(OTEC) plant cold water pipe (CWP) are presented. The analysis 
of the CWP includes coupled platform/CWP loadngs and dynamic 
responses. This report with the exception of the Introduction and 
Appendix F was orginally published as Hydronautics, Inc., Techni- 
cal Report No. 7825-2 (by Barr, Chang, and Thasanatorn) in No- 
vember 1978. A detailed theoretical development of the equations 
describing the coupled platform/CWP system and preliminary vali- 
dation efforts are described. The appendices encompass a complete 
user's manual, describing the inputs, outputs and operation of the 
four component programs, and detail changes and updates imple- 
mented since the original release of the code by Hydronautics. The 
code itself is available through NOAA's Office of Ocean Technol- 
ogy and Engineering Services. 


12215 (DOE/NOAA/OTEC—13) Concepts for a bottom- 
mounted buoyant, stab-in cold water pipe for the OTEC pro- 
gram. Pompa, J.A.; Key, J.W. (ORI, Inc., Silver Spring, 
MD (USA)). Jan 1979. Contract EG-77-A-29-1078. 60p. 
NTIS, PC A04/MF AO1. 

A conceptual design for a bottom-mounted, stab-in cold 
water pipe (CWP) for OTEC is presented. The design concepts 
used are based on experience gained in the design of marine risers 
for offshore petroleum production. After a detailed description of 
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the system envisioned and the installation scenario, the status of the 
major components in the system is discussed relative to the present 
state of the art in the oil industry. From preliminary structural anal- 
yses and cost projections, a comparison is then drawn between the 
bottom-mounted pipe and free-hanging CWP designs. The compari- 
son shows the bottom-mounted concept to be technically and eco- 
nomically sound, utilizing present oil industry design practices. Fi- 
nally, recommendations are made for further work to integrate the 
bottom-mounted CWP concept into the OTEC program. 


12216 Mist-lift OTEC cycle. Charwat, A.F.; Ridgway, 
S.L. (Univ of Calif, Los Angeles). Energy (Oxford) ; 5: No. 
6, 511-524(Jun 1980). 

The thermodynamics and implementation of the mist-lift 
concept for the generation of power from thermal gradients in 
warm oceans are analyzed. The main feature of this concept is that 
it permits an open cycle to operate on the ambient sea-water using 
state-of-the-art hydraulic turbines. An experimental facility being 
completed at UCLA is briefly described. 9 refs. 


12217 Thermal resource availability. Wolff, P.M.; Lewis, 
L.F. (Ocean Data Syst Inc, Monterey, Calif). Energy 
(Oxford) ; 5: No. 6, 525-528(Jun 1980). 

Ocean thermal energy conversion (OTEC) power plants re- 
quire an ocean temperature difference sufficient to operate turbines 
as efficiently as possible. In 1975, Ocean Data Systems, Inc. (ODSI) 
assembled an ocean temperature data base for OTEC purposes for 
the National Science Foundation. From this data, summaries were 
prepared identifying seasow:! OTEC thermal gradients for ocean 
areas surrounding the North American continent. Under the 
Energy Research and Development Administration program, ODSI 
updated the historical file and identified the thermal resource for 
many specific sites on a monthly basis. Now, the Department of 
Energy and ODSI have done a worldwide OTEC thermal resource 
study. Two charts of the world’s oceans showing the gross re- 
source available at depths of 500 and 1000 m have been produced 
and are shown. 15 refs. 
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REFER ALSO TO CITATION(S) 12211, 12237, 12319, 12442, 12444, 12444, 
12454, 12455 


12218 (ANL/SDP—9) Interim reliability and materials 
design guidelines for solar domestic hot water systems. (Ar- 
gonne National Lab., IL (USA)). Sep 1980. Contract W-31- 
109-ENG-38. 154p. (SOLAR/0907—80/70). NTIS, PC 
APC 08/MF AOl. 

This document provides solar engineers, designers, and 
system manufacturers with a stand-alone publication containing the 
techniques and concepts for developing reliable solar domestic hot 
water systems. The minimum instrumentation required to determine 
if a domestic hot water system is operating properly is discussed, 
and system start-up and trouble shooting information is presented. 
It is not intended to provide detailed sizing, design, or installation 
information. This document also evaluates the reliability of six ge- 
neric solar domestic hot water systems, which are known as drain- 
down, drain-back, circulating water, thermosyphon, antifreeze, and 
air systems. Failure rate data for these evaluations were obtained 
from the open literature. Reliability block diagrams are used to ana- 
lyze collector panels as well as the generic systems. System reliabil- 
ity results are shown as estimated mean maintenance-free time, 
based on 6 hr/day operation. For other operating times, the duty 
cycle concept may be applied similarly. Materials considerations are 
covered for common components in solar domestic hot water sys- 
tems. Information is also presented on glycol testing and water scal- 
ing predictions. 


12219 (BNL—29007) Ground coupled solar heat pumps: 
analysis of four options. Andrews, J.W. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CH00016. 14p. (CONF-810405—12). NTIS, PC A02/MF 
AOl. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 
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Heat pump systems which utilize both solar energy and 
energy withdrawn from the ground are analyzed using a simplified 
procedure which optimizes the solar storage temperature on a 
monthly basis. Four ways of introducing collected solar energy to 
the system are optimized and compared. These include use of ac- 
tively collected thermal input to the heat pump; use of collected 
solar energy to heat the load directly (two different ways); and use 
of a passive option to reduce the effective heating load. 


12220 (CONF-800402—18) Current status and perform- 
ance of the Argonne HYCSOS chemical heat pump system. 
Sheft, I.; Gruen, D.M.; Lamich, G.J. (Argonne National 
Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 24p. 
NTIS, PC A02/MF AO1. 

From International symposium on the properties and appli- 
cations of metal hydrides; Colorado Springs, CO, USA (7 Apr 
1980). 

The Argonne HYCSOS system, under development since 
1975, is a two hydride concept operating as a chemical heat pump 
for storage and recovery of thermal energy for heating, cooling and 
energy conversion. The system, desined and constructed to show 
the scientific feasibility of the concept and to evaluate system com- 
ponents and materials for use as hydrides, has been operational for 
several years. Improvements and modifications in equipment design 
dictated by operational experience have been incorporated. Hard- 
ware for operation of the system under computer program control 
is complete and routines for data handling and analysis are availa- 
ble. Transient thermal and effectiveness measurements on the cur- 
rent coiled tubing heat exchangers were made and will be com- 
pared with an advanced concept tubular heat exchanger with alloy- 
loaded aluminum foam for heat transfer enhancement. Recent de- 
velopments of alloy materials and their use in chemical heat pumps 
are discussed. 


12221 (COO—4142-4) System manual for the University 
of Pennsylvania retrofitted solar heated Philadelphia row 
home (SolaRow). Zinnes, I.; Lior, N. (Pennsylvania Univ., 
Philadelphia (USA). Dept. of Mechanical Engineering and 
Applied Mechanics). May 1980. Contract AS02-77CS34142. 
212p. NTIS, PC A10/MF AO1. 

The University of Pennsylvania SolaRow house, an urban 
row home retrofitted for comfort and domestic hot water heating, 
was extensively instrumented for performance monitoring and ac- 
quisition of weather and solar radiation data. This report describes 
the heating and instrumentation systems, provides the details for in- 
strumentation, piping and valve identification, and specifies the op- 
eration and maintenance of the heating and data acquisition sys- 
tems. The following are included: (1) system flow diagrams; (2) 
valve and cable identification tables; (3) wiring diagrams; and (4) 
start-up, normal operation, shut-down, maintenance and trouble- 
shooting procedures. It thus provides the necessary technical infor- 
mation to permit system operation and monitoring, overall system 
performance analysis and optimization, and acquisition of climato- 
logical data. 


12222 (DOE/CS/30209—T2) Market assessment for 
active solar heating and cooling products. Category B: a 
survey of decision-makers in the HVAC marketplace. Final 
report. (OR/MS Dialogue, Inc., Cambridge, MA (USA)). 
Sep 1980. Contract AC03-79CS30209. 913p. NTIS, PC 
A21/MF AOl1. 

A comprehensive evaluation of the market for solar heating 
and cooling products for new and retrofit markets is reported. The 
emphasis is on the analysis of solar knowledge among HVAC deci- 
sion makers and a comprehensive evaluation of their solar attitudes 
and behavior. The data from each of the following sectors are de- 
scribed and analyzed: residential consumers, organizational and 
manufacturing buildings, HVAC engineers and architects, builders/ 
developers, and commercial/institutional segments. (MHR) 


12223 (DOE/ET/20102—T1) SOLCOST-PASSIVE solar 
energy design program: User's Guide. (Martin Marietta Aero- 
space, Denver, CO (USA)). Sep 1980. Contract AC02- 
76ET20102. 69p. NTIS, PC A04/MF AOl1. 

The SOLCOST-PASSIVE solar energy design program is a 
public domain interactive computer design tool intended for use by 
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non-thermal specialists to size passive solar systems with a method- 
ology based on the Los Alamos Solar Load Ratio method. A life 
cycle savings analysis is included in the program. An overview of 
SOLCOST-PASSIVE capabilities and the Solar Load Ratio 
method which it is based on is presented. A detailed guide to the 
SOLCOST-PASSIVE input parameters is given. Sample problems 
showing typical execution sessions and the resulting SOLCOST- 
PASSIVE output are included. Appendices A thru D provide de- 
tails on the SLR method and the life cycle savings methodology of 
SOLCOST-PASSIVE. (MHR) 


12224 (GKSS—79/E/19) Elementary introduction into 
thermal desalination of saline waters. Froehner, K.R. (Ge- 
sellschaft fuer Kernenergieverwertung in Schiffbau und 
Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.)). 1979. 35p. NTIS (US Sales Only), PC A03/MF AOl1. 
The principle of thermal conversion of saline waters into po- 
table water are described from an elementary point of view in an 
easy understandable manner, covering distillation, submerged coil 
evaporation, flash evaporation, multiple effect distillation, vapour 
compression, and solar distillation in simple solar stills. 


12225 (LA-UR—80-3695) Concentrating solar collector 
system for the evaporation of low-level radioactive waste 
water. Diamond, S.C.; Cappiello, C.C. (Los Alamos Nation- 
al Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 8p. 
(CONF-810405—2). NTIS, PC A02/MF AO1. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

The Los Alamos National Laboratory has recently been 
awarded a grant under the Solar Federal Buildings Program to 
design, construct, and operate a high-temperature solar energy 
system for the processing of low-level radioactive waste water. 
Conceptual design studies have been completed, and detailed design 
work is under way for a solar system to produce process heat to 
evaporate 38,000 gal (143,830 L) of waste water per month. The 
system will use approximately 11,000 ft? (1022 m?) of concentrating 
parabolic trough collectors operating at about 500°F (262°C). Con- 
struction of the system is anticipated to begin in 1981. Performance 
optimization of collector array size and configuration, storage 
medium and capacity, system operation, and control schemes are 
done using the active solar system simulator in the DOE-2 building 
energy analysis computer program. Results of this optimization are 
reported. This project represents a unique application of solar 
energy to an increasingly significant problem area in the energy 
field. 


12226 (LA-UR—81-406) Attached-sunspace designs: a na- 
tionwide economic appraisal. Roach, F.; Kirschner, C. (Los 
Alamos National Lab., NM (USA); New Mexico Univ., Al- 
buquerque (USA)). 1980. Contract W-7405-ENG-36. 4Ip. 
(CONF-801210—19). NTIS, PC A03/MF AO1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Performance estimates for attached-sunspace passive solar 
heatec residences have recently been incorporated into the Los 
Alamos/UNM EASE III model. These estimates are used to ana- 
lyze the economic performance of a fixed dimension sunspace 
design when attached to a pre-existing single family residential unit. 
The sunspace is a passive design which can be easily and effectively 
adapted to a retrofit situation. Several key parameters are carefully 
evaluated for the sunspace retrofit design. These include loan or 
mortgage terms, ownership period, resale potential and competing 
conventional fuel prices. General economic and design parameters 
are combined in a variant of life cycle costing to evaluate the feasi- 
bility of both owner-built and contractor-built attached sunspaces 
for 220 regions in the contiguous United States. This evaluation is 
made for two conventional fuel types - natural gas and electric 
resistance - and for three resale values - 0%, 100%, and 200%. Re- 
sults show that the prospect for conventional fuel displacement 
through retrofit of attached sunspaces is very good with the 
design’s economic performance enhanced in regions with expensive 
conventional fuel alternatives. 
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12227 (LBL—11673) Interaction of a solar space heating 
system with the thermal behavior of a building. Vilmer, C.; 
Warren, M.L.; Auslander, D. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Dec 1980. Contract W- 
7405-ENG-48. 13p. (CONF-810405—4). NTIS, PC A02/ 
MF AOI. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

The thermal behavior of a building in response to heat input 
from an active solar space heating system is analyzed to determine 
the effect of the variable storage tank temperature on the cycling 
rate, on-time, and off-time of a heating cycle and on the comfort 
characteristics of room air temperature swing and of offset of the 
average air temperature from the setpoint (droop). A simple model 
of a residential building, a fan coil heat-delivery system, and a bi- 
metal thermostat are used to describe the system. A computer simu- 
lation of the system behavior has been developed and verified by 
comparisons with predictions from previous studies. The system 
model and simulation are then applied to determine the building re- 
sponse to a typical hydronic solar heating system for different solar 
storage temperatures, outdoor temperatures, and fan coil sizes. The 
simulations were run only for those cases where there was suffi- 
cient energy from storage to meet the building load requirements. 


12228 (SAND—78-8182) Methanol-based heat pump for 
solar heating, cooling and storage. Phase II. Final report, 
July 1, 1978-June 30, 1979. Offenhartz, P.O’D; Schwartz, 
D.; Brown, F.C.; Brummer, S.B.; Malsberber, R.E.; 
McVeigh, J.B.; Natwig, D.L.; Marston, J.M.; Rye, T.V. 
(EIC Corp., Newton, MA (USA)). Jan 1980. Contract 
AC04-76DP00789. 72p. NTIS, PC A04/MF AOl1. 

The reaction of CH;OH vapor with solid (pelletized) CaCl. 
to form the solid-phase compound CaCl,.2CH3sOH can be used as 
the basis of a combined solar heat pump/thermal energy storage 
system. This system should be capable of storing heat indefinitely at 
ambient temperature, and can be used for both heating and air con- 
ditioning. Experiments carried out on a bench-scale unit, containing 
approximately one liter of CHsOH, indicate that a solar collector 
output temperature in the vicinity of 135°C (275°F) should be ca- 
pable of charging the storage system within 4 to 6 hours while si- 
multaneously condensing CH;OH vapor at 40°C (105°F), a tem- 
perature suitable for space heating with hot air during the heating 
season, or for forced-air (dry) heat rejection to outdoor air at 35°C 
(95°F) during the cooling season. These experiments also indicate 
that, during discharge of the storage system, heat can be pumped 
up a gradient in excess of 40°C (72°F) at a rate of approximately 
10% of storage capacity per hour (80% reaction in 8 hours). This 
result implies that heat can be extracted from below-freezing ambi- 
ent air while delivering space heat at or above 40°C. 


12229 (SERI/TR—721-898) Economic analysis of com- 
munity solar heating systems that use annual cycle thermal! 
energy storage. Baylin, F.; Monte, R.; Sillman, S.; Hooper, 
F.C.; McClenahan, J.D. (Solar Energy Research Inst., 
Golden, CO (USA); Toronto Univ., Ontario (Canada)). Feb 
1981. Contract AC02-77CH00178. 44p. NTIS, PC A03/MF 
AOl. 

The economics of community-scale solar systems that incor- 
porate a centralized annual cycle thermal energy storage (ACTES) 
coupled to a distribution system is examined. Systems were sized 
for three housing configurations: single-unit dwellings, 10-unit, and 
200-unit apartment complexes in 50-, 200-, 400-, and 1000-unit com- 
munities in 10 geographic locations in the United States. Thermal 
energy is stored in large, constructed, underground tanks. Costs 
were assigned to each component of every system in order to allow 
calculation of total costs. Results are presented as normalized 
system costs per unit of heat delivered per building unit. These 
methods allow: (1) identification of the relative importance of each 
system component in the overall cost; and (2) identification of t’.e 
key variables that determine the optimum sizing of a district solar 
heating system. In more northerly locations, collectors are a larger 
component of cost. In southern locations, distribution networks are 
a larger proportion of total cost. Larger, more compact buildings 
are, in general, less expensive to heat. For the two smaller-scale 
building configurations, a broad minima in total costs versus system 
size is often observed. 
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12230 (SOLAR/1040—80/14) Saddle Hill Trust Lot 77, 
Medway, Massachusetts. Solar energy system performance 
evaluation, September 1979-August 1980. Evans, K.D. (Auto- 
mation Industries, Inc., Silver Spring, MD (USA). Vitro 
Labs. Div.). 1980. Contract AC01-79CS30027. 33p. NTIS, 
PC A03/MF AOl1. 

The Saddle Hill Trust Lot 77 site is a single-family residence 
in Medway, Massachusetts that uses solar energy to preheat incom- 
ing city water. The solar energy system consists of an array of four 
Solaron DHW series 2000 flat-plate collectors having a total area of 
78 square feet. The array faces south at a tilt of 38 degrees to the 
horizontal. Air is the medium used to transfer heat from the collec- 
tors to an air-to-liquid heat exchanger in the DHW subsystem. 
Solar energy is retained in a 120-gallon DHW preheat tank. Pre- 
heated city water is then supplied to a conventional gas-fired (auxil- 
iary energy) 40-gallon DHW tank. The Saddle Hill Trust Lot 77 
solar energy system supplied 38% of the DHW heating needs 
during the period from September 1979 through August 1980. 
There were 10.28 million BTU of energy collected by the system 
and 5.29 million BTU or 51% of this energy was used to help satis- 
fy the DHW load. The collector array efficiency (based on the 
total solar radiation incident on the collector array) was 28%. The 
use of solar energy saved 8639 cubic feet of natural gas. The solar 
energy system functioned consistently throughout the reporting 
period, providing significant amounts of solar energy to the DHW 
subsystem. The measured system solar fraction of 38% was close to 
the 43% design solar fraction for the system. However, the net 
dollar savings for the year were minimal, as the cost of the electri- 
cal energy needed to operate the system was almost as great as the 
cost of the fossil fuel saved. 


12231 (SOLAR/2003—80/14) Solar energy system per- 
formance evaluation: Scattergood School, West Branch, Iowa, 
June 1979-April 1980. Schatzberg, E.M. (Automation Indus- 
tries, Inc., Silver Spring, MD (USA). Vitro Labs. Div.). 
1980. Contract AC01-79CS30027. 84p. NTIS, PC A0S/MF 
AOl. 

The Scattergood School solar energy system completed its 
third year. This site was turned off in the beginning of May 1980 to 
prevent overheating in the gymnasium. During the reporting 
period, the Scattergood School solar energy system supplied 93% 
of the space heating and 50% of the domestic hot water required 
for the school. The system operated from June 1979 to April 1980 
with no mechanical failures. The grain drying subsystem was used 
during the last two weeks of October. Operation of the grain 
drying subsystem considerably improved overall system perform- 
ance. Had the October data been available, it probably would have 
reflected this improved performance, particularly with respect to 
fossil fuel savings, collector array efficiency, and ECSS conversion 
efficiency. 


12232 Performance evaluation of the New Mexico State 
University Solar House. Technical completion report, January 
1, 1978-June 30, 1979. Mancini, T.R.; Matzkanin, R.L. Las 
Cruces, NM; New Mexico State University (1981). 7Op. 
(NP—25261; EMD—77-2216). New Mexico Energy and 
Minerals Dept., Santa Fe. 

The performance of the New Mexico State University Solar 
House, the Collins’ Casa del Sol during the winter of 1978-1979 and 
the summer of 1979 is described. The performance is summarized in 
terms of daily, monthly, seasonal and yearly performance. During 
the heating season, the solar system met essentially all of the space 
heating load; the auxiliary boiler operated for only one half hour 
during the winter. The system supplied 70.8% of the heat for the 
domestic water during the winter season and 73.6% of the summer 
season domestic water heat. Solar energy supplied 26% of the 
energy needed to meet the cooling load with an average chiller 
C.O.P. of 0.5. The overall system C.O.P. was 4.29 for the winter 
season and 0.61 for the summer season. The performance of the 
cooling system is not fairly represented, however, because the 
chiller is an ARKLA WF-5O1 which required a water supply tem- 
perature of 90°C (195F) to fire. 


12233 Hydrogen and oxygen from water--III evaluation 
of a hybrid process. Diver, R.B.; Fletcher, E.A. (Univ of 
Minn, Minneapolis). Energy (Oxford) ; 5: No. 7, 597-607(Jul 
1980). 
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A hybrid process, which simultaneously produces mechani- 
cal power and hydrogen and oxygen from water by the use of solar 
energy, is presented. The process uses heat rejected from a high- 
temperature heat exchanger in a Rankine or other conventional 
heat engine to operate a pump and to produce mechanical power. 
Flat solar collectors are used to vaporize the water. The perform- 
ance of the process is evaluated. Realistic constraints on the effi- 
ciencies of optical and mechanical components are used. A prelimi- 
nary estimate of its economics is also presented. 9 refs. 


1410 Solar Collectors And Concentrators 


12234 (BDX—613-2559) Analytical model and perform- 
ance data for a cylindrical parabolic collector. Ford, F.M.; 
Stewart, W.E. Jr. (Bendix Corp., Kansas City, MO (USA)). 
1980. Contract AC04-76DP00613. 14p. (CONF-801210— 
17). NTIS, PC A02/MF AO1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Concentrating solar collectors provide higher fluid tempera- 
tures than flat-plate, an important advantage in many applications. 
The parabolic cylinder is one of the most popular types of concen- 
trating collectors because of its relatively simple construction and 
tracking configuration. A mathematical model was developed for 
one such collector in order to predict thermal efficiency as a func- 
tion of solar insolation. An experiment was then devised in an at- 
tempt to verify this model. Discrepancies between predicted and 
observed values are discussed, and suggestions are made for im- 
proving the model and the experimental procedure. 


12235 (DOE/ET/20236—18) Nonimaging concentrators 
for solar thermal energy. Final report. Winston, R. (Chicago 
Univ., IL (USA). Enrico Fermi Inst.). 21 Mar 1980. Con- 
tract AS02-76ET20236. 99p. NTIS, PC A05/MF AO1. 

A small experimental solar collector test facility has been es- 
tablished on the campus of the University of Chicago. This capabil- 
ity has been used to explore applications of nonimaging optics for 
solar thermal concentration in three substantially different configu- 
rations: (1) a single stage system with moderate concentration on an 
evacuated absorber (a 5.25X evacuated tube Compound Parabolic 
Concentrator or CPC), (2) a two stage system with high concentra- 
tion and a non-evacuated absorber (a 16X Fresnel lens/CPC type 
mirror) and (3) moderate concentration single stage systems with 
non-evacuated absorbers for lower temperature (a 3X and a 6.5X 
CPC). Prototypes of each of these systems have been designed, 
built and tested. The performance characteristics are presented. In 
addition a 73 m? experimental array of 3X non-evacuated CPC's 
has been installed in a school heating system on the Navajo Indian 
Reservation in New Mexico. The full array has a peak noon time 
efficiency of ~ 50% at AT = 50°C above ambient and has sup- 
plied about half the school’s heat load for the past two heating sea- 
sons. Several theoretical features of nonimaging concentration have 
been investigated including their long term energy collecting be- 
havior. The measured performance of the different systems shows 
clearly that non-tracking concentrators can provide solar thermal 
energy from moderately high low temperature regimes (> 50°C 
above ambient) up into the mid-temperature region (well above 
200°C above ambient). The measured efficiency at 220°C for the 
5.25X CPC was as high or higher than that for any of the commer- 
cial tracking systems tested. 


12236 (DOE/ET/20279—111) Performance of a com- 
bined photovoltaic/thermal, flat-plate, liquid collector. Aiello, 
W.A.; Raghuraman, P. (Massachusetts Inst. of Tech., Lex- 
ington (USA). Lincoln Lab.). 1981. Contract AC02- 
76ET20279. 8p. (CONF-810405—3). NTIS, PC A02/MF 
AOl. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

A combined photovoltaic/thermal (PV/T), flatplate, liquid 
collector, where the liquid circulates both below and above the 
photovoltaic cells (the primary energy-absorbing surface), has been 
designed and tested according to ASHRAE 93-77 specifications to 
yield collector thermal and electrical efficiencies. A one-dimension- 
al thermal analysis predicts the test results accurately. On the 
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strength of the test and analytical results, design recommendations 
are made to maximize the total energy extracted from the collec- 
tors. 


12237 (DOE/TIC—11374) Solar heating materials hand- 
book: environmental and safety considerations for selection. 
(Sandia National Labs., Albuquerque, NM (USA)). Jan 
1981. Contract AC04-76DP00789. 275p. NTIS, PC A12/ 
MF AOl. 

Properties are discussed for six classes of materials for solar 
heating systems: heat transfer fluids, glazing materials, insulation, 
seals and sealants, thermal storage media, and absorber materials. 
The properties important to the functioning of the material class are 
defined and discussed, and values for these properties are given for 
specific materials. Types of properties discussed include functional 
properties, compatibility properties, environmental response proper- 
ties, hazardous properties, and environmental impact properties. A 
glossary and index are included. (WHK) 


12238 Optical analysis of paraboloidal concentrators. 
McDanal, A.J. (E-Systems, Inc., Dallas, TX). pp 1256-1260 
of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

While the paraboloidal concentrator/secondary reflector 
configuration has found widespread acceptance within the antenna 
industry, a generalized optical analysis is currently unavailable for 
solar applications. The objective of this study is to present the re- 
sults of a generalized optical performance analysis of a paraboloidal 
solar concentrator for a family of secondary reflectors. Solar-ther- 
mal-electric power systems are currently under development which 
require actual flux concentration ratios on the order of 2000 or 
greater to achieve the high temperature required for efficient heat 
engine operation. As a point of comparison, optically perfect para- 
bolic dish concentrators produce high concentration ratios (11500) 
but require the bulky receiver/heat engine to be placed at the focal 
point of the parabola. The optically perfect paraboloidal concentra- 
tor with an optimized secondary reflector yields a concentration 
ratio of 9200 and has the distinct advantage of having the receiver/ 
heat engine located at the vertex of the paraboloid. 


12239 (LA-UR—81-485) Solar ponds as a source of low 
temperature heat. Neeper, D.A.; Meyer, K.A. (Los Alamos 
Scientific Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 8p. (CONF-810315—1). NTIS, PC A02/MF AOl. 

From 8. energy technology conference and exposition; 
Washington, DC, USA (9 Mar 1981). 

alt-gradient solar ponds are a promising source of low-tem- 

perature thermal energy, and they are also potentially attractive for 
electric power generation. The progress of salt-gradient solar pond 
development, both in the United States and abroad is reviewed. 
Technical problem areas and their implications for commercializa- 
tion are discussed. Potential market applications for solar ponds are 
examined. 


12240 (SAND—81-8201) Simple theory for predicting the 
natural convective energy loss from side-facing solar cavity 
receivers. Abrams, M.; Greif, R. (Sandia National Labs., 
Livermore, CA (USA); California Univ., Berkeley (USA). 
Coll. of Engineering). Jan 1981. Contract AC04-76DP00789. 
45p. NTIS, PC A03/MF AOl1. 

A simple theory for predicting the convective energy loss 
from side-facing cavity receivers in windless environments has been 
developed. The approach used is to determine the velocity distribu- 
tion of the incoming air in the aperture plane (and thereby the rate 
of mass entrainment); and then to estimate the bulk temperature of 
the heated emerging air. The convective loss is then calculated 
from an energy balance. To illustrate this theory, numerical results 
applicable to the 2.15 meter cubic cavity being tested in the labora- 
tory are provided. 


12241 (SAND—81-6000) Turbulent structures in the 
wake of a heliostat. Germa, J.M. (Sandia National Labs., Al- 
buquerque, NM (USA)). Jan 1981. Translated from Interna- 
tional Symposium on Systems of Thermodynamic Conver- 
sion of Solar Energy. 24p. NTIS, PC A02/MF AOI. 
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The systematic wind tunnel study of the wake revealed a pe- 
riodic alternating and turbulent phenomenon with a vertical axis 
whose characteristics are close to those of a Karman channel (A = 
B = O°). The particular structure of this wake is attributed to the 
proximity of the ground. The development of alternating structures 
is maximum in the wake for X/D = 1 and decreases downstream; 
for X/D > 3, no periodicity was observed in the flow. The wake 
structure is not changed by slight variations in heliostat orientation 
with respect to the incident wind; the vortex detachment persists 
when the angles of incidence and sideslip remain less than about 
20°. For velocities greater than 15 to 20 m/s, the Strouhal frequen- 
cy of the wake approaches the eigen frequencies of the heliostats. 
The resonance excitation of the first eigen modes of the structure is 
then possible. The direct influence of incident wind turbulence is 
limited by the low energy contained in the spectrum of upstream 
velocity fluctuations to the eigen frequencies of the actual helios- 
tats. Furthermore, these fluctuations are random. The study of tur- 
bulent forces confirms the periodic structure of the wake. The phe- 
nomenon is magnified when the heliostat is placed downstream of 
an identical reflector. (WHK) 


12242 Wide-angle lenses and image collapsing subreflec- 
tors for nontracking solar collectors. Sletten, C.J.; Holt, F.S.; 
Herskovitz, S.B. (Solar Energy Technol Inc, Bedford, 
Mass). Applied Optics ; 19: No. 9, 1439-1453(1 May 1980). 

New optical methods are described for the design of non- 
tracking solar energy concentrators with acceptance angles of 60° 
in the elevation (altitude) plane and +- 50° in azimuth sectors. A 
two-point corrected cylindrical stepped prism lens (SPL) with 
30.48-cm aperture height and F/D approximately equals 1, which 
focuses well over the acceptance interval has been designed and 
constructed. Rooftop thermal tests on a 30.5 x 30.5-cm collector 
section using selectively absorbing tubes with water as circulant in- 
dicate that aperture efficiencies of approximately 60% can be ex- 
pected on large area collectors based on this design. 7 refs. 


12243 Cusp mirror-heat pipe evacuated tubular solar ther- 
mal collector. Ortabasi, U.; Fehlner, F.P. (Corning Glass 
Works, NY). Solar Energy ; 24: No. 5, 477-489(1980). 

A solar thermal collector was constructed based on an inter- 
nal 1.15X cusp concentrator, thermal insulation involving a vacuum 
and selective absorber, and thermal transfer to a manifold via heat- 
pipe action. Performance of the collector was compared with that 
of an evacuated, selectively coated, flat-plate absorber equipped 
with flow-through heat transfer. It was shown that with single col- 
lector tubes, mirror losses lowered the optical efficiency of the 
cusp, heat-pipe collector below that of the flat plate, while the 
smaller absorber area of the heat pipe reduced thermal losses at ab- 
sorber temperatures above ambient. 22 refs. 


12244 Review of collector and energy storage technology 
for intermediate temperature applications. Wyman, C.; 
Castle, J.; Kreith, F. (Sol Energy Res Inst, Golden, Colo). 
Solar Energy ; 24: No. 6, 517-540(1980). 

The technology and thermal performance of intermediate 
temperature solar collectors is summarized and the status of thermal 
and thermo-chemical storage methods is reviewed. It is concluded 
that collector technology is commercially available to achieve de- 
livery temperatures up to 350°F at averaged yearly efficiencies 
better than 30 per cent in good solar climates and that linear para- 
bolic, single-axis tracking troughs are the best types of collectors 
currently available for intermediate temperature applications. 67 
refs. 


12245 New reflector design which avoids losses through 
gaps between tubular absorbers and reflectors. Mclntire, 
W.R. (Argonne Natl Lab, III). Solar Energy ; 25: No. 3, 215- 
220(1980). 

A reflector design has been developed which eliminates the 
loss of solar radiation through the gap between the tubular absorber 
and the reflector. The new design is reported to give higher optical 
efficiencies by eliminating the gap losses and enhancing the net ab- 
sorptance of the receiver tubes. 8 refs. 
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12246 High temperature optical and structural degrada- 
tion of black chrome coatings. Zajac, G.; Ignatiev, A. (Univ. 
of Houston, TX). Solar Energy Materials ; 2: No. 2, 239- 
247(1980). 

The microstructural basis for the optical degradation of elec- 
trodeposited black chrome coatings heated in high vacuum has 
been investigated via SEM and AES depth profiling. Compaction 
and agglomeration of the fine chromium particles comprising the 
film has been observed. The effect is to degrade the optical selec- 
tivity of the thin films. 


12247 Optical analysis of Cassegrainian concentrator sys- 
tems. Bass, A.H. Jr. (Univ. of Pennsylvania, Philadelphia); 
Schrenk, G.L.; Poon, P.T.Y.; Higgins, S.N. pp 1261-1265 of 
SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Cone optics procedures have been developed to treat optical 
systems employing multiple reflectors. The objective of the proce- 
dures is to develop efficient techniques to treat multiple reflections 
of cones when the secondary reflecting surface is curved - in fact, 
curved differently in different directions. The particular optical 
system under consideration is the Cassegrainian Concentrator 
System - a system consisting of a paraboloidal primary reflector 
and a confocal hyperboloidal secondary reflector. Multiple reflec- 
tion cone optics methodology as well as preliminary results for the 
flux distributions and intercept factors based on it are presented. It 
is shown that neglecting local curvature effects of the secondary re- 
flector, i.e., even in the differential solid angle within the sun’s 
cone, may overestimate the peak of the flux distribution at the re- 
ceiver aperture by a factor of two or more. 


1420 Heat Storage 
REFER ALSO TO CITATION(S) 12207, 12218, 12220, 12228, 12229, 12244 


12248 (SERI/TP—333-605) Second thermal storage ap- 
plications workshop. Wyman, C.E.; Larson, R.W. (Solar 
Energy Research Inst., Golden, CO (USA)). Jun 1980. Con- 
tract AC02-77CH00178. 87p. (CONF-800266—(Summ.)). 
NTIS, PC A05/MF AOl. 

From 2. thermal storage applications workshop; San Anto- 
nio, TX, USA (7 Feb 1980). 

On February 7 and 8, 1980, approximately 20 persons repre- 
senting the management of both the Solar Thermal Power Systems 
Program (TPS) of the US Department of Energy (DOE) Division 
of Central Solar Technology (CST) and the Thermal Energy Stor- 
age Program (TES) of the DOE Division of Energy Storage Sys- 
tems (STOR) met in San Antonio, Texas, for the Second Thermal 
Storage Applications Workshop. The purpose of the workshop was 
to review the joint Thermal Energy Storage for Solar Thermal Ap- 
plications (TESSTA) Program between CST and STOR and to dis- 
cuss important issues in implementing it. The meeting began with 
summaries of the seven major elements of the joint program (six re- 
ceiver-related, storage development elements, and one advanced 
technology element). Then, a brief description along with support- 
ing data was given of several issues related to the recent joint mul 
tiyear program plan (MYPP). Following this session, the partici- 
pants were divided into three smaller groups representing the pro- 
gram elements that mainly supported large power, small power, 
and advanced technology activities. During the afternoon of the 
first day, each group prioritized the program elements through pro- 
gram budgets and discussed the issues defined as well as others of 
concern. On the morning of the second day, representatives of each 
group presented the group’s results to the other participants. Major 
conclusions arising from the workshop are presented regarding pro- 
gram and budget. (LEW) 


12249 Convolution model of rock bed thermal storage 
units. Sowell, E.F.; Curry, R.L. (Calif State Univ, Fuller- 
ton, Calif). Solar Energy ; 24: No. 5, 441-449(1980). 

A method is presented whereby a packed-bed thermal stor- 
age unit is dynamically modeled for bi-directional flow and arbi- 
trary input flow stream temperature variations. The method is 
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based on the principle of calculating the output temperature as the 
sum of earlier input temperatures, each multiplied by a predeter- 
mined "response factor”, i.e. discrete convolution. A computer im- 
plementation of the scheme, in the form of a subroutine for a 
widely used solar simulatior program is described and numerical 
results compared with other models. Also, a method for efficient 
computation of the required response factors is described; this solu- 
tion is for a triangular input pulse, previously unreported, although 
the solution method is also applicable for other input functions. 
This solution requires a single integration of a known function 
which is carried out numerically to the required precision. 15 refs. 


12250 Design method to determine the optimal distribu- 
tion and amount of insulation for in-ground heat storage 
tanks. Williams, G.T.; Attwater, C.R.; Hooper, F.C. (Univ 
of Toronto, Ont). Solar Energy ; 24: No. 5, 471-475(1980). 

The seasonal sensible heat storage model developed by F.C. 
Hooper and C.R. Attwater is modified to describe the thermal be- 
havior of the soil regime surrounding cylindrical, in-ground, heat 
storage tanks with optimally distributed insulation. The model as- 
sumes steady-state heat transfer, and the surrounding soil is consid- 
ered to be homogeneous and isotropic. The optimal distribution is 
determined using the method of Lagrange multipliers. The problem 
of determining the optimal total investment in insulation for a given 
marginal cost of fuel is described and a method of solution is out- 
lined. 3 refs. 


12251 Computer simulation of solar pond thermal behavy- 
ior. Hull, J.R. (lowa State Univ, Ames). Solar Energy ; 25: 
No. 1, 33-40(1980). 

A computer model of salt gradient solar pond thermal be- 
havior has been developed and used to verify the validity of assum- 
ing constant salt solution physical parameters and long term averag- 
ing schemes for ambient temperature and insolation in previous 
solar pond analytical models. A theoretical limit for pond transpar- 
ency is calculated which is significantly higher than that previously 
assumed. It is suggested that a transparent membrane be placed just 
below the air/water interface of solar ponds to maintain pond solu- 
tion purity and approach the theoretical limit for transparency. 16 
refs. 
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12252 (DOE/ID/01717—1) State-coupled low-tempera- 
ture geothermal-resource assessment program, Fiscal Year 
1979, Final technical report. Icerman, L.; Starkey, A.; Trent- 
man, N. (eds.). (New Mexico State Univ., Las Cruces 
(USA). New Mexico Energy Inst.). Oct 1980. Contract 
AS07-781D01717. 296p. NTIS, PC A13/MF AOl1. 

The results of low-temperature geothermal energy resource 
assessment efforts in New Mexico during the period from 1 Octo- 
ber 1978 to 30 June 1980 are summarized. The results of the efforts 
to extend the inventory of geothermal energy resources in New 
Mexico to low-temperature geothermal reservoirs with the poten- 
tial for direct heating applications are given. These efforts focused 
on compiling basic geothermal data and new hydrology and tem- 
perature gradient data throughout New Mexico in a format suitable 
for direct transfer to the US Geological Survey and the National 
Oceanic and Atmospheric Administration for inclusion in the 
GEOTHERM data file and for preparation of New Mexico low- 
temperature geothermal resources maps. The results of geothermal 
reservoir confirmation studies are presented. (MHR) 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 12256, 12257, 12262 


12253 (DOE/ET/28393—18) Geothermal investigations 
at selected thermal systems of the northern Wasatch Front 
Weber and Box Elder Counties, Utah. Report of investigation 
No. 141. Murphy, P.; Gwynn, J.W. (Utah Geological and 
Mineral Survey, Salt Lake City (USA)). Nov 1979. Con- 
tract ASO7-77ET28393. 50p. NTIS, PC A03/MF AO1. 
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Numerous thermal springs are present along the Wasatch 
Front from Utah valley on the south to the state line on the north. 
These systems are just west of the Wasatch Mountains at the east- 
ern edge of the Basin and Range physiograph& province and 
within the active seismic zone referred to as the Intermountain Seis- 
mic Belt. This Report of Investigation is a summary of UGMS in- 
vestigations at four northern Wasatch Front geothermal systems: 
Utah, Crystal (Madsen), and Udy hot springs; and the Little Moun- 
tain - south system. All of these resources are deep circulation sys- 
tems and the water is heated by the normal heag flow of the Basin 
and Range Province. Heat from volcanic sources is not believed to 
contribute to the warming of any northern Wasatch Front springs. 
Data collected under the DOE/DGE state coupled program are 
presented for use by individuals interested in these systems. 


12254 (DOE/ET/28393—19) Geology, characteristics, 
and resource potential of the low-temperature geothermal 
system near Midway, Wasatch County, Utah. Report of In- 
vestigation No. 142. Kohler, J.F. (Utah Geological and Min- 
eral Survey, Salt Lake City (USA)). 1 Jun 1979. Contract 
AS07-77ET28393. 51p. NTIS, PC A04/MF AO1. 

To evaluate the geothermal energy potential of the hot 
springs system near Midway, Wasatch Co., Utah, consideration was 
given to heat flow, water c’.emistry, and structural controls. Ab- 
normal heat flow was indicated qualitatively by snow-melt patterns 
and quantitatively by heat-flow measurements that were obtained 
from two of four temperature-gradient wells drilled in the area. 
These measurements indicated that the area north of the town of 
Midway is characterized by heat flow equal to 321.75 MW/m?, 
which is over four times the value generally considered as normal 
heat flow. Chemical analyses of water from six selected thermal 
springs and wells were used in conjunction with the silica and Na- 
K-Ca geothermometers to estimate the reservoir temperature of the 
thermal system. Because the calculated temperature was more than 
25°C above the maximum observed temperature, a mixing model 
calculation was used to project an upper limit for the reservoir tem- 
perature. Based on these calculations, the system has a reservoir 
temperature ranging from 46 to 125°C. Structural information ob- 
tained from published geologic maps of the area and from an un- 
published gravity survey, enabled two models to be developed for 
the system. The first model, based on geologic relationships in the 
mountains to the north and west of Midway, assumes that the heat 
for the thermal system comes from a relatively young intrusive or 
related hydrothermal convection system in the vicinity of the May- 
flower mine. Meteoric waters would be heated as they approach 
the heat source and then move laterally to the south through faults 
and fractures in the rocks. These thermal waters then rise to the 
surface through fractures in the crest of an anticline underneath the 
Midway area. The second model, based on the gravity survey, as- 
sumes an igneous intrusion directly beneath Midway as the heat 
source. 


12255 (DOE/ET/28453—5) Exploration of volcanic geo- 
thermal energy resources based on rheological techniques. 
Final report. Bodvarsson, G.; Axelsson, G.; Johnson, A. 
(Oregon State Univ., Corvallis (USA). School of Oceanog- 
raphy; Portland State Univ., OR (USA)). 1980. Contract 
AT06-76ET28453. 170p. NTIS, PC A08/MF AO1. 

Tidal strain and tilt field observations were carried out 
during the period February 1978 to December 1979 at the Klamath 
Graben and Newberry Caldera in Oregon and at Krafla in North- 
ern Iceland. Moreover, tilt observations were made at Mt. St. 
Helens, Washington, during the summer of 1980. Two strainmeters 
of the same type as now in use by the US Geological Survey were 
applied in the strain work. Tilts were measured by two Kinemetrics 
model TM-1B biaxial tilt meters. The instruments were placed at 
depths of approximately one to two meters below the ground sur- 
face. Both strain and tilt fields turn out to be heavily contaminated 
by noise that is mostly of thermoelastic origin. In spite of consider- 
able efforts, it has not been possible to process the strain field data 
to obtain sufficiently clear tidal signals. The tilt data are less con- 
taminated and rather clear tidal signals were observed at Newberry 
in Oregon and Krafla in Iceland. A local magnification by a factor 
of about 3 of the EW component of the theoretical solid earth and 
ocean load tilt was observed at one station at Krafla. Moreover, the 
tidal tilt component across the ring fault at Newberry appears to be 
magnified by a factor of 1.4 to 1.9. The phenomena at the Krafla 
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may possibly be due to a local magma chamber. These results are a 
clear indication of a tilt field modification by local structure and in- 
dicate the possibility of using tilt data to locate subsurface magma 
bodies. 


1503 Geothermal Exploration And Exploration 
Technology 


12256 (DOE/ET/28393—16) Geothermal investigations 
at Crystal Hot Springs, Sait Lake County, Utah. Report of 
Investigation No. 139. Murphy, P.J.; Gwynn, J.W. (Utah 
Geological and Mineral Survey, Salt Lake City (USA)). Oct 
1979. Contract AS07-77ET28393. 91p. NTIS, PC A05/MF 
AOl. 

The Crystal Hot Springs geothermal system is located in 
southern Salt Lake County, Utah 22.5 km (14 miles) south of Salt 
Lake City near the town of Draper. The system is immediately 
west of the Wasatch Mountains at the easternmost edge of the 
Basin and Range physiographic province within an active seismic 
zone referred to as the Intermountain Seismic Belt. The springs are 
located north of an east-west trending horst known as the Traverse 
Range. The range is intermediate in elevation between the Wasatch 
Range to the east and the valley grabens to the north and south. A 
series of northeast striking normal faults with a combined displace- 
ment of at least 90°m (3000 ft) separate the horst from the Jordan 
Valley graben to the north. The spring system is located between 
two closely spaced range-front faults where the faults are intersect- 
ed by a north-northeast striking fault. The fractured Paleozoic 
quartzite bedrock 25 m (80 ft) beneath the surface leaks thermal 
water into the overlying unconsolidated material and the springs 
issue along zones of weaknesses in the relatively impermeable con- 
fining zone that parallel the bedrock faults. Meteoric water from 
the Wasatch Range is warmed in the normal geothermal gradient of 
the province (approximately 32°C/km) as the water circulates to a 
minimum depth of approximately 2.5 km (1.55 miles) via an unde- 
termined path through aquifers and faults. Data collected at the 
Crystal Hot Springs system under the DOE state coupled program 
are presented for use by individuals interested in the system. 


12257 (DOE/ET/28393—17) Geothermal investigation of 
the Warm Springs Fault Geothermal System, Salt Lake 
County, Utah. Report of Investigation No. 140. Murphy, P.; 
Gwynn, J.W. (Utah Geological and Mineral Survey, Salt 
Lake City (USA)). Oct 1979. Contract AS07-77ET28393. 
33p. NTIS, PC A03/MF AO1. 

The Warm Spring Fault geothermal system is located in 
northern Salt Lake County at the northern limit of the Salt Lake 
City corporate boundary. The system is immediately west of the 
Wasatch Mountains at the easternmost edge of the Basin and Range 
physiographic province within an active seismic zone referred to as 
the intermountain seismic belt. The thermal springs of the system 
are located at the western edge of the Salt Lake salient that is inter- 
mediate in elevation between the Wasatch Range to the east and 
the deep valiey graben to the west. Displacement from the salient 
into the graben occurs along two faults. The Warm Springs Fault 
has a minimum displacement of approximately 180 m (600 ft), and 
the down thrown block is buried beneath approximately 120 m (400 
ft) of valley fill. A second fault referred to as the Hobo Springs 
Fault lies to the west and has a total displacement of approximately 
1220 m (4000 ft). Major thermal springs appear to be located near 
the intersections of these major normal faults with each other and 
with relatively minor pre-Basin and Range structures of the salient. 
Recharge to the system is believed to be from an undefined source 
area in the Wasatch Range, and the water is heated in the normal 
geothermal gradient by circulation to depths of 1.5 to 2 km. Data 
collected at the Warm Springs Fault geothermal system under the 
DOE/DGE state coupled program is presented for use by individ- 
uals interested in the system. 
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12258 Contribution of magnetism and gravimetry to the 
knowledge of the antepermian basement in the Rhinegraben. 
Applications to geothermy. Edel, J.B.; Roche, A.; Compos, 
O.; Gancarski, S.; Goupillot, M.; Kiro, K.N.; Menard, Y.; 
Merheb, F. (Institut de Physique du Globe, Strasbourg, 
France). pp 89-98 of Advances in European geothermal re- 
search. Strub, A.S.; Ungemach, P. (eds.). Dordrecht, Hol- 
land; D. Reidel Publishing Company (1980). 

From 2. international seminar on the results of EC geother- 
mal energy research; Strasbourg, France (4 Mar 1980). 

A detailed investigation of the magnetic field at ground level 
has been carried out in the Upper Rhinegraben. The magnetic and 
gravimetric properties of the basement have been studied in the 
Vosges and the Schwarzwald. Quantitative and qualitative interpre- 
tations of the magnetic and gravimetric anomaly maps allowed the 
drawing of a hypogeologic map of the ante-permian basement 
under the Rhinegraben. This map shows the accidents and the vari- 
ations of the petrographic facies. Clear correlations can be obtained 
with geothermal anomalies. Such anomalies may have their origin 
in variations of heat production due to radioactivity and of thermal 
conductivities in the basement rocks. 


12259 (IDO—78-1701.a.2.3) Self potential survey, Roose- 
velt Hot Springs, Utah. Sill, W.R.; Johng, D.S. (Utah Univ., 
Salt Lake City (USA). Dept. of Geology and Geophysics). 
Jan 1979. Contract ACO7-78ET28392. 38p. NTIS, PC A03/ 
MF AOl. 

A large scale (35 km?) self potential (SP) survey was made 
at Roosevelt Hot Springs. The survey consisted of approximately 
47 line-km of profiles at station spacings of 100 m. The profiles 
were run using a fixed electrode and a traveling electrode out to 
distances of 1 to 2 km, before advancing the fixed electrode up to 
the last occupied station. Repeated measurements show a standard 
deviation about +- 6mv, although the spread on groups of meas- 
urements might be as large as 30 mv. Some of the SP profiles show 
correlations with the thermal system, having generally low values 
over the thermal high and the coincident resistivity low. Some of 
the smaller scale features appear to be associated with mapped 
faults. In plan view, the contoured self potential shows a character 
very similar to the 300 m, dipole-dipole resistivity. The SP values 
are generally low, where the resistivity is low. Along the eastern 
margin of the system, in the vicinity of steep resistivity gradients, 
the contour map show a series of localized highs. 


12260 (SAND—80-2658C) Gallium phosphide high tem- 
perature diodes. Chaffin, R.J.; Dawson, L.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 3p. (CONF-810316—2). NTIS, PC A02/ 
MF AOI. 

From High temperature electronics conference; Tucson, AZ, 
USA (25 Mar 1981). 

The purpose of this work is to develop high temperature (> 
300°C) diodes for geothermal and other energy applications. A 
comparison of reverse leakage currents of Si, GaAs and GaP is 
made. Diodes made from GaP should be usable to > 500°C. An 
LPE process for producing high quality, grown junction GaP 
diodes is described. This process uses low vapor pressure Mg as a 
dopant which allows multiple boat growth in the same LPE run. 
These LPE wafers have been cut into die and metallized to make 
the diodes. These diodes produce leakage currents below 10~* A/ 
cm? at 400°C while exhibiting good high temperature rectification 
characteristics. High temperature life test data is presented which 
shows exceptional stability of the V-I characteristics. 


12261 (SAND—81-0139C) Gallium phosphide high-tem- 
perature bipolar junction transistor. Zipperian, T-.E.; 
Dawson, L.R.; Caffin, R.J. (Sandia National Labs., Albu- 
querque, NM (USA)). Mar 1981. Contract AC04- 
76DP00789. 3p. (CONF-810316—1). NTIS, PC A02/MF 
AOl. 

From High temperature electronics conference; Tucson, AZ, 
USA (25 Mar 1981). 

Preliminary results are reported on the development of a 
high-temperature (> 350°C) gallium phosphide bipolar junction 
transistor (BJT) for goethermal and other energy applications. This 
four-layer p*n™ pp* structure was fromed by liquid phase epitaxy 
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using a supercooling technique to insure uniform nucleation of the 
thin layers. Magnesium was used as the p-type dopant to avoid ex- 
cessive out-diffusion into the lightly doped base. By appropriate 
choice of electrodes, the device may also be driven as an n-channel 
junction field-effect transistor. The gallium phosphide BJT is ob- 
served to have a common-emitter current gain peaking in the range 
of 6 to 10 (for temperatures from 20°C to 400°C) and a room-tem- 
perature, punchthrough-limited, collector-emitter breakdown volt- 
age of approximately -6V. Other parameters of interest include an 
f/sub/ = 400 KHz (at 20°C) and a collector base leakage current 
= 200 pA (at 350°C). 


12262 Exploration strategy for high-temperature hydro- 
thermal systems in Basin and Range province. Ward, S.H.; 
Ross, H.P.; Nielson, D.L. (Univ. of Utah Research Institute, 
Salt Lake City). Contract DE-AC07-79ET27002. American 
Association of Petroleum Geologists Bulletin ; 65: No. 1, 86- 
102(Jan 1981). 

A 15-phase strategy of exploration for high-temperature con- 
vective hydrothermal resources in the Basin and Range province 
features a balanced mix of geologic, geochemical, geophysical, hy- 
drologic, and drilling activities. The strategy, based on a study of 
data submitted under the Department of Energy's Industry Coupled 
Case Study Program, provides justification for inclusion or exclu- 
sion of all pertinent exploration methods. With continuing research 
on methods of exploration for, and modeling of, convective hydro- 
thermal systems, this strategy is expected to change and become 
more cost-effective with time. The basic strategy may vary with 
the geology or hydrology. Personal preferences, budgetary con- 
straints, time and land position constraints, and varied experience 
may cause industrial geothermal exploration managers to differ 
with our strategy. For those just entering geothermal exploration, 
the strategy should be particularly useful; many of its elemerts may 
apply in other geologic settings. 


12263 Deep investigation of the geothermal anomaly of 
Urach. Dietrich, H.G.; Haenel, R.; Neth, G.; Schaedel, K.; 
Zoth, H. pp 253-266 of Advances in European geothermal 
research. Strub, A.S.; Ungemach, P. (eds.). Dordrecht, Hol- 
land; D. Reidel Publishing Company (1980). 

From 2. international seminar on the results of EC geother- 
mal energy research; Strasbourg, France (4 Mar 1980). 

Until recently the exploration of the geothermal anomaly of 
Urach was limited to water-bearing sedimentary horizons, mostly in 
the Upper Muschelkalk of Middle Triassic. By the deep well Urach 
3 exploration was, for the first time extended to the basement. 
Originally the well was planned to a depth of 2100 m or 2500 m 
resp. but the final depth is 3334 m below surface with a 1700 m 
thick penetration of basement. In this research-well 7” casing was 
set and cemented at a depth of 3320 m after all the planned geo- 
logical-petrophysical, hydro- and geophysical data were collected. 
After a short phase of interpretation of the technical and geological 
parameters the feasibility of the basement rocks for the hot-dry- 
rock concept was tested. Although only one single well is available 
at Urach the basement rocks were fractured in four sections and 
small amounts of geothermal energy were produced by circulating 
water within the tubing-fracture-annular-system. 


12264 Deep exploration in Larderello field: Sasso 22 
drilling venture. Bertini, G. (ENEL, Pisa, Italy); Giovan- 
noni, A.; Stefani, G.C.; Gianelli, G.; Puxeddu, M.; Squarci, 
P. pp 303-313 of Advances in European geothermal re- 
search. Strub, A.S.; Ungemach, P. (eds.). Dordrecht, Hol- 
land; D. Reidel Publishing Company (1980). 

From 2. international seminar on the results of EC geother- 
mal energy research; Strasbourg, France (4 Mar 1980). 

Sasso 22 well was programmed in the Larderello field (Italy) 
with the objective of verifying whether geothermal fluids could be 
recovered from the deep horizons underlying those producing at 
present; other objectives were to obtain better estimates of deep 
energy reserves and gather information on their exploitation poten- 
tial. Furthermore, data from this deep well should improve the 
phenomenological model of the field. Further information has been 
obtained on the stratigraphy of the deep layers of the crystalline 
basement; below 2500 m the well penetrated gneiss and amphibo- 
lite, with a gradually increasing metamorphism. In-hole logs re- 
vealed the presence of many fractured horizons within the base- 
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ment down to well-bottom and increasing temperature values to 
around 380°C at 3970 m. Study of the parageneses indicates the ex- 
istence of an initial hydrothermal phase at temperatures well above 
those measured at present and also of fluid circulations in unexploit- 
ed sections of the basement as deep as 3 to 4 km. 


12265 Structural study of the Urach area by deep refrac- 
tion seismics. Jentsch, M.; Bamford, D.; Emter, D.; Prodehl, 
C. PP 576-586 of Advances in European geothermal re- 
search. Strub, A.S.; Ungemach, P. (eds.). Dordrecht, Hol- 
land; D. Reidel Publishing Company (1980). 

From 2. international seminar on the results of EC geother- 
mal energy research; Strasbourg, France (4 Mar 1980). 

The available results are summarized of the 1978 to 1979 re- 
fraction-seismic survey in the geothermally anomalous Urach area 
which relate to the depth structure and the velocity distribution of 
the Variscan basement as derived from first arrivals of compres- 
sional waves. Application of the MOZAIC time-term analysis re- 
sulted in a detailed map of depth isolines of the basement which 
outline the extent of the SW-NE striking Rotliegend trough with 
maximum depths of 1.6 to 2.0 km around Urach and rather steep 
flanks in the NW and SW but gradual rises to shallower depths in 
the NE and SE. A uniform velocity distribution within the base- 
ment has been derived with the velocity placed at 5.66 +- 0.02 
km/s. No significant decrease in velocity within the anomaly as 
compared to outside could be detected. No evidence for velocity 
anisotropy was found in the area. It is suggested that any high tem- 
perature source for the anomaly has to be located at depths well 
below 3 km. 


12266 Some results of very low frequency magneto-tellu- 
ric survey in the Mont Dore area (MT 5 EX and harmonic 
solutions. Malergue, G. pp 921-934 of Advances in Europe- 
an geothermal research. Strub, A.S.; Ungemach, P. (eds.). 
Dordrecht, Holland; D. Reidel Publishing Company (1980). 

From 2. international seminar on the results of EC geother- 
mal energy research; Strasbourg, France (4 Mar 1980). 

This survey of the Mont Dore geothermal area was carried 
out mainly with a view to prospecting before locating the first ex- 
ploratory borehole. The aim was to locate, in both depth and hori- 
zontal extension, a possible conductive body, which in known geo- 
thermal fields is related to hot water reservoirs. Despite the high 
measurement polarization level, two conductive anomalies have 
been mapped with longitudinal parameters. One is particularly 
promising because of the very low resistivities measured in the 
medium range of depth. But, as the calculated parameters proved 
to be only roughly repeatable at some particular stations, the results 
cannot be reliably interpreted from a quantitative angle. 
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12267 (P—800-78-004) Pacific Gas and _ Electric 
Company's Notice of Intention to seek certification for Gey- 
sers Unit 17 (78-NOI-3). Final report. (California Energy 
Resources Conservation and Development Commission, 
Sacramento (USA)). Dec 1978. 150p. California Energy Re- 
sources Conservation and Development Commission, Sacra- 
mento. 

Portions of Document are illegible. 

The final findings of fact and conclusions of the Commission 
Committee are presented. The proposed project is described. A 
summary of the proceedings to date, and local, state, and federal 
government agency and public comments on the Preliminary 
Report are included. Site related issues covered emphasized air 
quality. Other topics included: noise, water quality, hydrology and 
water resources, biological resources, socio-economic factors, and 
cultural resources. Public health and safety considerations include: 
hydrogen sulfide hazards; radionuclides; ammonia, ammonium com- 
pounds, and sulfates; mercury; arsenic; boron; sulfur dioxide; and 
total suspended particulates. Other findings include those on ero- 
sion and seismicity. (MHR) 
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12268 (P—800-79-020) Northern California Power 
Agency's Notice of Intention to seek certification for NCPA 
Geothermal Project No. 1 (79-NOI-1). Summary and Hearing 
Order. (California Energy Resources Conservation and De- 
velopment Commission, Sacramento (USA)). Dec 1979. 71p. 
California Energy Resources Conservation and Develop- 
ment Commission, Sacramento. 

The principal issues raised in the proceedings to date are 
summarized and the following are identified: issues to be adjudicat- 
ed in subsequent hearings, issues which have been eliminated from 
the proceedings, and issues which should be deferred until the cer- 
tification process. The proposed geothermal project is described 
and the hearing secord is summarized. Findings are presented on 
the following: air quality, hydrology and water resources, water 
quality, geology and seismicity, soils, biological resources, noise, 
cultural resources, socioeconomic effects, need for the project, fi- 
nancial impacts, public health, safety and reliability, transmission 
lines, and civil and structural engineering. (MHR) 


12269 (P—800-80-005) Northern California Power 
Agency's Notice of Intention to seek certification for Geo- 
thermal Project No. 1 (79-NOJI-1). Final report. (California 
Energy Resources Conservation and Development Commis- 
sion, Sacramento (USA)). Mar 1980. 79p. California Energy 
Resources Conservation and Development Commission, 
Sacramento. 

The Findings of Fact and Conclusions of Law are presented 
on issues considered and adopted by the Committee assigned to 
conduct proceedings on the Notice of Intention. The proposed geo- 
thermal project is described and the hearing record is summarized. 
Findings on the following are included: air quality, hydrology and 
water resources, water quality, waste disposal, geology and seismic- 
ity, soils, biological resources, noise, cultural resources, need for the 
project, socio-economic factors, financial and economic impacts, 
public health, safety and reliability, transmission lines, and civil and 
structural engineering. (MHR) 


1505 Economic And Financial Aspects 


12270 (CONF-8009108—, pp 37-44) Geothermal energy. 
Salisbury, J. 1980. 

From Alternate sources of energy conference; New York, 
NY, USA (29 Sep 1980). 

Present and future uses of geothermal resources and invest- 
ment opportunities in geothermal energy are discussed. (MHR) 


12271 (DOE/SF/10494—1) Geothermal loan guaranty 
cash flow model: description and users’ manual. Keimig, 
M.A.; Rosenberg, J.I.; Entingh, D.J. (Mitre Corp., McLean, 
VA (USA). METREK Div.). Nov 1980. Contract AC03- 
T9SF 10494. 203p. NTIS, PC A10/MF AOl1. 

This is the users guide for the Geothermal Loan Guaranty 
Cash Flow Model (GCFM). GCFM is a Fortran code which de- 
signs and costs geothermal fields and electric power plants. It con- 
tains a financial analysis module which performs life cycle costing 
analysis taking into account various types of taxes, costs and finan- 
cial structures. The financial module includes a discounted cash 
flow feature which calculates a levelized breakeven price for each 
run. The user's guide contains descriptions of the data requirements 
and instructions for using the model. 


12272 Electricity and geothermal energy resources: a dis- 
counted cash flow analysis for public policy choice. Rao, 
C.R.; Nowotny, K.; McDevitt, P. (NM State Univ, Las 
Cruces). Engineering Economist ; 25: No. 1, 1-20(1979). 

The financial feasibility of harnessing high temperature geo- 
thermal resources for the generation of electricity is examined. A 
discounted cash flow model is proposed which calculates the inter- 
nal rate of return on capital investment in a hypothetical geother- 
mal resource. The model is also implemented to evaluate the impor- 
tance of a number of factors in determining return on investment. 
These factors include the temperature of the geothermal resource 
as well as various policy variables, including the royalty rate, the 
depletion allowance, the investment tax credit rate, and the cost of 
financial capital. 8 refs. 
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1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 12267, 12268, 12269, 12298 


12273 (LA-UR—81-532) Comparison of experimental 
nights during the ASCOT 1980 Geysers field study using 
radon-222, Clements, W.E. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 4p. (CONF- 
810218—1). NTIS, PC A02/MF AOl1. 

From Ascot modeling meeting; Tucson, AZ, USA (5 Feb 
1981). 

: This study was designed to help classify drainage flow 
nights by looking at the behavior of radon 222 at the outflow of the 
Anderson Creek/Putah Creek airshed. The data will also be used to 
investigate stability, mixing depth, and transition characteristics of 
the drainage flow out of the basis. (PSB) 


12274 (UCID—18884) Collection of papers based on 
drainage wind studies in The Geysers area of northern Cali- 
fornia. Part I. Dickerson, M.H. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 
Nov 1980. Contract W-7405-ENG-48. 436p. (ASCOT—80- 
7). NTIS, PC A19/MF AOI1. 

Twenty-two papers are included. A separate abstract was 
prepared for each one. (MHR) 


12275 (UCID—18884, pp A.1-A.14) Large scale mete- 
orological influence during The Geysers 1979 field experi- 
ment. Barr, S. (Los Alamos Scientific Lab., NM). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

A series of meteorological field measurements conducted 
during July 1979 near Cobb Mountain in Northern California re- 
veals evidence of several scales of atmospheric circulation consist- 
ent with the climatic pattern of the area. The scales of influence are 
reflected in the structure of wind and temperature in vertically 
stratified layers at a given observation site. Large scale synoptic 
gradient flow dominates the wind field above about twice the 
height of the topographic ridge. Below that there is a mixture of 
effects with evidence of a diurnal sea breeze influence and a sub- 
layer of katabatic winds. The July observations demonstrate that 
weak migratory circulations in the large scale synoptic meteoro- 
logical pattern have a significant influence on the day-to-day gradi- 
ent winds and must be accounted for in planning meteorological 
programs including tracer experiments. 


12276 (UCID—18884, pp B.1-B.18) Experimental meth- 
ods and preliminary analyses of drainage flow observations 
during the first ASCOT field study. Hosker, R.P.; Rao, K.S.; 
Briggs, G.A. (National Oceanic and Atmospheric Adminis- 
tration, Oak Ridge, TN). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

The Atmospheric Turbulence and Diffusion Laboratory 
(ATDL) conducted several types of experiments during the first 
ASCOT field study at The Geysers geothermal energy production 
site in northern California, July 15-27, 1979. The object of these 
preliminary studies was to gain some insight into the characteristics 
of nocturnal cold air drainage in this complex terrain. Wind and 
temperature data from two instrumented masts and two wiresondes 
operated in the same general area are described, and some hypoth- 
eses about the observed flow patterns are included. Experiments 
were conducted from before sunset to after sunrise on several occa- 
sions; only results from the nights of July 22-23 and 24-25 are pre- 
sented here. (MHR) 


12277 (UCID— 18884, pp C.1-C.8) Comparison of atmos- 
pheric temperature structure at the wall and in the middle of 
a valley. Barr, Clements, W.E.; Wilson, S.K. (Los 
Alamos Scientific Lab., NM). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

At Anderson Creek Valley in the Geysers area of California 
temperatures on the valley wall were compared with temperature 
profiles in the middle of the valley. Temperature profiles were ob- 
served on a regular basis on four nights in July 1979 at three loca- 
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tions. Los Alamos Scientific Laboratory released balloon borne 
sondes at one location while NOAA and Pacific Northwest Labo- 
ratory used tethersonde systems at two other sites. The valley was 
accessible by road from the base to the ridge. A mobile survey of 
temperature several times was run each night using a fast-response 
instrument mounted on the roof of an automobile. (MHR) 


12278 (UCID—18884, pp D.1-D.10) Velocity and tem- 
perature oscillations in drainage winds. Doran, J.C.; Horst, 
T.W. (Pacific Northwest Lab., Richland, WA). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

Spectra of the time series of wind speeds and temperatures 
measured in the outflow area of a large drainage region are present- 
ed. Peaks are found in these spectra at frequencies corresponding to 
periods of oscillation of approximately 1.5 hours. A simple model is 
given which accounts qualitatively for some of the observed fea- 
tures. 


12279 (UCID— 18884, pp E.1-E.27) Analysis of acoustic 
sounder and tethersonde data obtained for the atmospheric 
studies in complex terrain (ASCOT) project during 1979. 
Neff, W.D.; King, C.W.; Ramm, H.E. (National Oceanic 
and Atmospheric Administration, Oak Ridge, TN). Nov 
1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

Results from the Doppler wind measurements at the Dia- 
mond D Ranch are outlined. These measurements were designed to 
characterize the vertical profiles of the integrated nocturnal drain- 
age flow out of the valley. This Doppler-acoustic sounder uses a 
LSI-11 microprocessor and floppy-disk based real-time data acquisi- 
tion system as described by Neff et al. (1980). Profiles of wind 
speed and direction are printed every twenty minutes. The data are 
also recorded on floppy disks for later archival and the generation 
of time series. From analyses of Doppler/monostatic sounder data, 
four classes were found into which most of the observations fell: 
synoptic/mesescale winds, katabatic winds, layering, and upslope 
winds. (MHR) 


12280 (UCID— 18884, pp F.1-F.13) Diurnal variation of 
horizontal wind direction fluctuations o/sub 6/ in complex 
terrain at Geysers, Cal. Hanna, S.R. (National Oceanic and 
Atmospheric Administration, Oak Ridge, TN). Nov 1980. 
In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 
orizontal diffusion in the surface layer is dependent on the 
standard deviation of wind direction fluctuations o/sub @/. Diurnal 
variation of this parameter in complex terrain was studied for the 
July 1979 Geysers, Cal., experiment using data from a network of 
11 short meteorological towers in the 25 km? Anderson Creek wa- 
tershed. Valley side slopes are roughly 20° and maximum terrain 
difference is about 1 km. Values of o/sub 6/ for wind directions 
sampled for one hour at a height of 10 m are about 35° during the 
daytime. They slowly decrease to about 20° by 8 to 10 p.m. as sta- 
bility increases but wind speeds are still relatively high. After 10 
p-m. the drainage flow sets in at most stations, with speeds of 1 to 2 
m/s, and average o/sub @/ increases to about 30° during the period 
11 p.m. to 6 a.m. In general, highest values of o/sub @/ at night are 
associated with lowest values of wind speed and greatest static sta- 
bility. This enhancement of o/sub @/ by the terrain suggests that 
horizontal diffusion at night always conforms to that expected 
during nearly neutral stabilities. That is, Pasquill class D diffusion 
applies to the horizontal component all night in complex terrain. 


12281 (UCID—18884, pp G.1-G.14) Application of a 
photodiode-array optical turbulence sensor to wind studies in 
complex terrain. Porch, W.M.; Green, T.J. (Lawrence 
Livermore National Lab., Livermore, CA). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

A digital photodiode-array optical turbulence sensor was 
used to gather data simultaneously with analog optical anemometer 
measurements during the July 1979 ASCOT experiment. This 
system provided useful information regarding the uniformity of op- 
tical turbulence used by the optical anemometer to derive cross- 
path wind speeds. Wind speeds derived from digital analysis of the 
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photodiode-array intensities also provided an independent measure 
of the cross-path wind speed. Close agreement was found between 
these two measures of the wind. The optical turbulence along the 
625 meter light path was found to be predictably uniform when av- 
eraged over a 10 minute time period at night during drainage wind 
conditions. At sunrise one side of the valley was heated first and a 
nonuniform optical turbulence pattern resulted. 


12282 (UCID—18884, pp H.1-H.30) Spacially-averaged 
and point measurements of wind variability in The Geyser's 
area. Porch, W.M. (Lawrence Livermore National Lab., 
Livermore, CA). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

e results of a comparison of wind measurements made 
with conventional cup-vane tower mounted anemometers and opti- 
cal space-averaged anemometer techniques are described. The re- 
sults described cover the period from 7/17/79 to 7/27/79 during 
the intensive ASCOT experiment in the Geyser’s region. The opti- 
cal anemometer light path is shown on a map showing the topogra- 
phy of the Geyser’s region and the location of the LLL tower net- 
work. The average height of the laser beam above terrain was 
about 30 meters. Most of the optical anemometer wind data was 
obtained using a laser beam system described in detail by Law- 
rence, et al. Some mesurements were also made along the same 
path using a white light photodiode array system developed at 
LLL. 


12283 (UCID— 18884, pp I.1-I.20) Observations of night- 
ime winds using pilot balloons in Anderson Creek Valley, 
Geysers, California. Nappo, C.J.; Snodgrass, H.F. (National 
Oceanic and Atmospheric Administration, Oak Ridge, TN). 
Nov 1980. 

In Collection of papers based on drainage wind studies in 


The Geysers area of northern California. Part I. 

ighttime winds in Anderson Creek Valley located in The 
Geysers area of northern California are examined using pilot bal- 
loons as air parcel tracers. Observations show a persistent night-to- 
night pattern of winds above Anderson Creek Canyon and in the 
valley basin. Before sunset, strong down-slope winds exist; these are 
believed due to terrain interactions with the late afternoon sea- 
breeze. The drainage wind within the creek canyon has an average 
speed of about 3 m/s, grows in thickness at a rate of about 80 m 
per kilometer of downwind distance and is insensitive to above- 
valley wind speeds. Balloons in the drainage wind quickly spread 
throughout the creek canyon. The transition from valley winds to 
the free, above-valley winds occurs at about 500 m above the 
valley floor for weak above-valley winds, and about 300 m for 
strong above-valley winds. 


12284 (UCID—18884, pp J.1-J.33) Net radiation, verti- 
cal profiles of wind and temperature, and cross-valley FP 
tracer sampling in the Anderson Creek Valley area, July 
1979. Orgill, M.M. (Battelle Pacific Northwest Labs., Rich- 
land, WA); Schreck, R.I.; Nickola, P.W.; Horst, T.W.; 
Glover, D.W.; Doran, J.C.; Abbey, O.B.; Neff, W.D.; 
Larson, R.S. Nov 1980. 

In Collection of papers based on drainage wind studies in 


The Geysers area of northern California. Part I. 
e Department of Atmospheric Sciences of PNL assisted 


the ASCOT program during its July 1979 field effort by collecting 
data from a 30 m tower, tethersonde, monostatic acoustic sounder, 
FP sampling stations, surface wind sensors and two net radio- 
meters. Preliminary results from the net radiometers, PNL (and 
WPL) tethersonde, and the FP tracer sampling are discussed. 


12285 (UCID— 18884, pp K.1-K.19) Analysis of fluores- 
cent particle tracer data. Clements, W.E. (Los Alamos Sci- 
entific Lab., NM). Nov 1980. 
In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 
our fluorescent particle tracer experiments were conducted 
during the July 1979 ASCOT experiment in the Anderson Creek 
Valley of northern California. The purpose of the experiment was 
to examine the transport and elongation of a plume traveling in the 
Anderson Creek nocturnal drainage flow and investigate the inter- 
action of the Anderson Creek and Putah Creek flow fields. Sequen- 
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tial samples of tracer material at three downwind locations in An- 
derson Creek gave effective transport velocities of 1 to 2 m/s and 
showed an approximately linear relationship between plume elonga- 
tion and travel distance. Integrated samples taken in both the An- 
derson Creek and Putah Creek air sheds indicated considerable in- 
teraction between the two flow fields. 


12286 (UCID— 18884, pp L.1-L.10) Comparison of ob- 
served and predicted slope winds. Horst, T.W.; Doran, J.C. 
(Pacific Northwest Labs., Richland, WA). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

Nocturnal drainage winds begin when air adjacent to an in- 
clined surface flows down the slope because it is cooled more than 
the free air at some distance horizontally from the surface. These 
slope winds merge and are channeled by the topography to form 
the larger-scale drainage or mountain winds. The slope flow phase 
of the drainage wind is discussed. The predictions of a simple 
model for flow down a two-dimensional slope are compared to ob- 
servations of the drainage wind obtained during the July 1979 
ASCOT field study near Middletown, CA. 


12287 (UCID—18884, pp M.1-M.16) Two-dimensional 
slope wind simulations in the finite element approximation. 
Tuerpe, D.R. (Lawrence Livermore National Lab., CA). 
Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

The hydrostatic fluid dynamics model developed at LLL has 
been used to simulate the development of katabatic winds. This 
model solves the Navier-Stokes equations in the Boussinesq ap- 
proximation by the finite element method. Preliminary results indi- 
cate that to obtain physically reasonable results one has to choose 
unequal diffusion parameters in the horizontal (K/sub x/) and verti- 
cal (K/sub z/). The maximum velocities obtained with K/sub z/ = 
1 m*/sec and K/sub x/ = 100 m*/sec are of the order of 2.5 m/sec 
for a slope of 0.2. Profiles of the downslope velocities will be pre- 
sented at different points in the flow. As expected, the magnitude 
of the vertical diffusion coefficient K/sub z/ controls the depth of 
the flow which seems to increase only slightly with downhill dis- 
tance, and the magnitude of the flow increases with cooling rate 
and slope. 


12288 (UCID—18884, pp N.1-N.18) Mass-consistent 
modeling, revisited. Drake, R.L. (Battelle Pacific Northwest 
Labs., Richland, WA). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

Recent amendments of the Clean Air Act require the use of 
air quality models to determine impacts of pollutant emissions from 
new and existing facilities. The proper performance of such an air 
quality model requires a good description of the mean wind fields 
over the complex terrain under consideration. Hence, the manner in 
which mass-conserving wind fields are derived for airflow over 
complex terrain is reconsidered here. The current methods for de- 
riving mass-consistent winds are analyzed; a mass-consistent inter- 
polation scheme is proposed; and a set of analytically-derived wind 
fields is proposed for checking interpolation schemes and wind field 
simulations. 


12289 (UCID—18884, pp 0O.1-O.14) Mass-consistent 
windfields: July 22 Geysers’s area. Davis, C.G.; Bunker, S.S. 
(Los Alamos Scientific Lab., NM). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

The method for developing the windfields for the July 22, 
1979 tracer experiment, conducted at the Geyser’s area of Califor- 
nia by Group G-8 of LASL, is described. The terrain following 
mass-consistent windfield code called ATMOS! was used in con- 
junction with a study of the physics of drainage flow using a 
boundary layer code called ATMOS3. 


12290 (UCID— 18884, pp P.1-P.12) Tracer experiment 
modeling: July 22 Geyser’s area. Bunker, S.S. (Los Alamos 
Scientific Lab., NM); Mutschlecner, J.P.; Freeman, B.E.; 
King, D.S. Nov 1980. 
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In Collection of papers based on drainage wind studies in 


The Geysers area of northern California. Part I. 

e tracer release experiment conducted by Group G-8 of 
Los Alamos Scientific Laboratory (LASL) in the Geyser’s area of 
northern California on July 22, 1979 is studied using a terrain fol- 
lowing advection-diffusion code (ATMOS2) with winds interpolat- 
ed from the observations. Results indicate reasonable agreement 
with the time history of the sequential samplers located at S] (Soc- 
rates Mine) and S2 (TVR) and the integrated collectors at 4 loca- 
tions. 


12291 (UCID— 18884, pp Q.1-Q.30) Modeling a tracer 
release experiment during nocturnal drainage flow in complex 
terrain. Lange, R. (Lawrence Livermore National Lab., 
CA). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

 three-dimensional particle-in-cell advection and diffusion 

code, ADPIC, was used to model two simultaneous, distinguishable 
fluorescent particle releases into the nighttime drainage flow re- 
gimes of the Putah, and Anderson Creeks at the Geyser’s geother- 
mal site in California during the night of July 22, 1979. Two ap- 
proaches were taken. First, the three-dimensional advection field 
(mean winds) which ADPIC needs as input was provided by the 
diagnostic mass conservative wind field model MATHEW. Second, 
the advection field was provided by a dynamic second order clo- 
sure boundary layer model (Yamada) which also provided the ver- 
tical diffusivity parameters. The modeling and experimental results 
were compared. 


12292 (UCID— 18884, pp R.1-R.12) Statistical model for 
wind prediction at a mountain and valley station near Ander- 
son Creek, California. Kao, S.K.; Kau, W.S. (Univ. of Utah, 
Salt Lake City). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

Statistical models for surface wind predictions at a mountain 
and a valley station near Anderson Creek, California, have been 
constructed. It is found that the surface wind speed depends pri- 
marily on the slope, valley and geostrophic winds. The correlations 
between the calculated and observed surface wind speeds is found 
high for all time periods of the day and night. Because of the vari- 
ability of wind direction, which is greatly affected by topography, 
geostrophic wind and turbulent motion, is generally larger than that 
of the surface wind speed, statistical models for wind direction are 
more complicated than those for the wind speed. It is found that 
wind direction depends primarily on the geostrophic wind direc- 
tion, aspect angle of the topography, up-canyon direction and cross 
isobaric angle in the boundary layer. 


12293 (UCID— 18884, pp S.1-S.30) Nonstationary noc- 
turnal drainage flow model. Rao, K.S.; Snodgrass, H.F. (Na- 
tional Oceanic and Atmospheric Administration, Oak Ridge, 
TN). Nov 1980. 

In Collection of papers based on drainage wind studies in 


The Geysers area of northern California. Part I. 
he evolution and structure of the steady state of an ideal- 


ized nocturnal drainage flow over a large uniformly-sloping surface 
are studied using a nonstationary model with a height-dependent 
eddy diffusivity profile and a specified surface cooling rate. The 
predicted mean velocity and temperature profiles are compared 
with Prandtl’s stationary analytical solutions based on the assump- 
tion of a constant eddy diffusivity in the drainage layer. The effects 
of important physical parameters, such as the slope angle, surface 
cooling, atmospheric stability, and surface roughness, on the steady 
drainage flow are investigated. 


12294 (UCID—18884, pp T.1-T.56) Numerical simula- 
tion of nocturnal drainage flow. Yamada, T. (Argonne Na- 
tional Lab., IL). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

A three-dimensional mesoscale atmospheric model, previous- 
ly used to simulate airflow over cooling ponds and hypothetical, 
simplified mountains, has been modified to simulate development of 
nocturnal drainage flow in realistic terrain, part of the California 
Geysers area. Turbulent fluxes appearing in the governing equa- 
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tions for mean variables are computed from simplified second- 
moment turbulence-closure equations where only a turbulence 
energy equation and a master-length scale equation are solved prog- 
nostically. Qualitative simulation of drainage flow, horizontal co- 
vergence in the valley, and resulting vertical motions are satisfac- 
tory. Simulated wind speeds near the surface are greater than ob- 
served values, possibly due to inadequate resolution of observations 
or to a lack of consideration of the drag associated with canopy 
flow. 


12295 (UCID— 18884, pp U.1-U.13) Analytical solution 
for three-dimensional stationary flows in the atmospheric 
boundary layer over terrain. Kao, S.K. (Univ. of Utah, Salt 
Lake City). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

An analytical solution to the Navier-Stokes equations of 
motion for three-dimensional stationary flow in the atmospheric 
boundary layer over terrain is presented. Analyses of the effects of 
topography and the Coriolis force on the velocity distribution in 
the boundary layer indicate that (1) upward motion occurs on the 
windward side and the slope to the right (left) of the geostrophic 
wind in the northern (southern) hemisphere, whereas downward 
motion occurs on the lee side and the slope to the left (right) of the 
geostrophic wind in the northern (southern) hemisphere, and (2) the 
horizontal component of the velocity turns right (left) in the north- 
ern (southern) hemisphere with increasing height. 


12296 (UCID— 18884, pp V.1-V.15) Application of digi- 
tal image analysis techniques to The Geyser’s data and topog- 
raphy. Porch, W.M. (Lawrence Livermore National Lab., 
CA). Nov 1980. 

In Collection of papers based on drainage wind studies in 
The Geysers area of northern California. Part I. 

The results of digital image analysis and techniques applied 
to acoustic sounder data and topographic relief in the Geyser’s 
region are described. Application of two dimensional digital Four- 
ier transformation is a common technique used in image analysis. 
First an image is transformed and then the transformation is filtered 
to stress high or low spacial frequency variations and an inverse 
transformation is applied for image inhancement. The two dimen- 
sional fast Fourier transform (2DFFT) therefore represents the spa- 
cial variability of a photographic image. The spacial varibility of to- 
pography in complex terrain can be represented in this way and in- 
sight into degree of complexity and dominating spacial wavelengths 
can be gained. This was performed for a 16 km square digitized to- 
pographic map of the Geyser’s region with 63.5 m resolution. It 
was also of interest to compare facsimile recordings of acoustic 
sounder data to optical turbulence measurements. Since the dark- 
ness of the recording is a function of the temperature structure pa- 
rameter C/sub T/it was necessary to digitize photographic nega- 
tives of these chart recordings. C/sub T/ could then be related to 
the index of refraction structure parameter C/sub n/ through the 
standard deviation of the log of laser light intensity o/sub I/ meas- 
ured with an optical anemometer. 


12297 Heating the New Mexico Tech Campus with geo- 
thermal energy. Final report, July 1, 1978-October 31, 1979. 
LeFebre, V.; Miller, A. Socorro, New Mexico; New 
Mexico Institute of Mining and Technology (1980). 106p. 
(NP—25266; EMD—78-2333(Pt.2)). New Mexico Energy 
and Minerals Dept., Santa Fe. 

An area between the base of Socorro Peak and the New 
Mexico Tech Campus (located in central New Mexico) has been 
proposed as a site for geothermal exploratory drilling. The existing 
site environment is summarized, a program for site monitoring is 
proposed, impacts of geothermal production and reinjection are 
listed, and problems associated with geothermal development are 
examined. The most critical environmental impact is the increased 
seismic activity that may be associated with geothermal fluid migra- 
tion resulting from geothermal production and reinjection. 


1508 Geothermal Power Plants 


12298 (DOE/ET/27163—4) Executive summaries of re- 
ports leading to the construction of the Baca Geothermal 
Demonstration Project. Sherwood, P.B.; Newman, K.L.; 
Westermeier, J.F.; Giroux, H.D.; Lowe, G.D.; Nienberg, 
M.W. (WESTEC Services, Inc., Albuquerque, NM (USA)). 
May 1980. Contract FC03-78ET27163. 299p. NTIS, PC 
A13/MF AOl1. 

Executive summaries have been written for 61 reports and 
compilations of data which, in part, have led to the construction of 
the Baca 50 MW Geothermal Demonstration Project (GDP). The 
reports and data include environmental research, reservoir and feas- 
ibility studies, the project proposal to DOE and the Final Environ- 
mental Impact Statement. These executive summaries are intended 
to give the reader a general overview of each report prior to re- 
questing the report from the GDP Data Manager. 


12299 (DOE/ET/28456—T1) Research and development 
of a 3 MW power plant from the design, development, and 
demonstration of a 100 KW power system utilizing the direct 
contact heat exchanger concept for geothermal brine recovery 

project. Final report. Huebner, A.W.; Wall, D.A.; Her- 
lacher, T.L. (Arkansas Power and Light Co., Little Rock 
(USA)). Sep 1980. Contract FG05-78ET28456. 140p. NTIS, 
PC A07/MF AO1. 

The design phase for the 100 KW unit consumed the months 
of May through November 1978, with the final design selected as 
having a direct contact boiler and condenser, a single-stage radial 
inflow induction turbine-generator using isopentane as the working 
fluid, and a single cell ejector-type cooling tower. The unit was 
constructed on two, forty-foot flatbed trailers between the months 
of October 1978 and June 1979. Systems start-up testing, in-field 
modifications, unit operation, and performance testing were per- 
formed between July and December 1979. AP and L (Arkansas 
Power and Light) personnel assumed responsibility of the unit at 
that time and conducted further maintenance, operations, and test- 
ing through August 1980. 


12300 (EGG—2078) Prototype geothermal power plant 


summary of operation for automatic-run test . Mines, 
G.L. (EG and G Idaho, Inc., Idaho Falls (USA)). Feb 1981. 
Contract AC07-761D01570. 47p. NTIS, PC A03/MF AOl1. 

The Prototype Power Plant was built to demonstrate and 
learn the operation of a binary power cycle, and then serve as a 
test bed for pilot scale components, systems, and/or concepts that 
have the potential for enhancing the feasibility of power generation 
from a moderate temperature geothermal fluid resource. The oper- 
ation to date of the prototype plant is summarized with primary 
emphasis on the automatic-run phase, during which the plant was 
operated over a five-month period with minimal operator surveil- 
lance. 


12301 (EPRI-AP—1645) Binary module test. Final 
report. Schilling, J.R.; Colley, T.C.; Pundyk, J. (Schilling 
(J.R.), Woodside, CA (USA); Colley Engineers and Con- 
structors, Inc., Gardena, CA (USA); PFR Engineering Sys- 
tems, Inc., Marina Del Rey, CA (USA)). Dec 1980. 19ip. 
NTIS, PC A09/MF AO1. 

The objective of this project was to design and test a binary 
loop module representative of and scaleable to commercial size 
units. The design was based on state-of-the-art heat exchanger tech- 
nology, and the purpose of the tests was to confirm performance of 
a supercritical boiling cycle using isobutane and a mixture of isobu- 
tane and isopentane as the secondary working fluid. The modu'e 
was designed as one percent of a 50 MW unit. It was installed at 
Magma Power's East Mesa geothermal field and tested over a 
period of approximately 4 months. Most of the test runs were with 
isobutane but some data were collected for hydrocarbon mixtures. 
The results of the field tests are reported. In general these results 
indicate reasonably good heat balances and agreement with overall 
‘heat transfer coefficients calculated by current stream analysis 
methods and available fluid property data; however, measured pres- 
sure drops across the heat exchangers were 20 percent higher than 
estimated. System operation was stable under all conditions tested. 
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REFER ALSO TO CITATION(S) 12264, 12317 


12302 (BM-RI—8504) Corrosion of materials and scaling 
in low-salinity East Mesa geothermal brines. McCawley, 
F.X.; Cramer, S.D.; Riley, W.D.; Carter, J.P.; Needham, 
P.B. Jr. (Bureau of Mines, Washington, DC (USA); Bureau 
of Mines, Avondale, MD (USA). Avondale Metallurgy Re- 
search Center). 1981. 20p. Bureau of Mines, US Dept. of the 
Interior, Washington, DC. 

Field corrosion studies were conducted at the East Mesa 
Known Geothermal Resources Area (KGRA) in the Imperial 
Valley, Calif., to determine the optimum materials of construction 
for use in geothermal mineral energy resource recovery plants. 
These studies included characterization of geothermal environments 
and in situ corrosion testing. The corrosion resistance of 10 alloys 
exposed to 5 brine and steam process environments was evaluated 
using the low-salinity, high-temperature brine from geothermal well 
Mesa 6-1. Of these alloys, Hastelloy C-276, Hastelloy S, Inconel 
625, titanium-2 nickel, and 316 L stainless steel had excellent resist- 
ance to corrosion in all of the process environments; E-Brite 26-1 
and 430 stainless steel had fair resistance. Although general corro- 
sion rates for 4130 steel and 1020 carbon steel were substantially 
higher than those of the other iron-base alloys, these two alloys 
could prove useful in low-salinity process environments because of 
their low cost. Aluminum alloy 5005 was the least corrosion resis- 
tant alloys and pitted severely. Scales formed on ali of the alloys in 
every process environment. Calcite, aragonite, and an amorphous 
silicate were the major components of the scales. 


12303 (BNL—28715) Polymer concrete pipe for high- 
temperature corrosive environments. Kukacka, L.E.; Schroe- 
der, J.E. (Brookhaven National Lab., Upton, NY (USA); 
Lindsey Industries, Inc., Azusa, CA (USA)). 1981. Contract 
AC02-76CH00016. i5p. (CONF-810402—5). NTIS, PC 
A02/MF AOl1. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

Polymer concrete is a composite material which has strength 
and durability characteristics greatly superior to those of Portland 
cement concrete and better durability than steel. Polymer concrete 
has been successfully tested in brine, flashing brine and steam at 
temperatures up to 260°C. Exposures were as long as 960 days. 
Glass filament wound polymer concrete pipe was developed with 
excellent strength, low weight, and a cost comparable to or less 
than schedule 40 steel. Connections can be made with slip joints for 
low pressure applications and flanged joints for high pressure appli- 
cations. 


12304 (DOE/ET/27081—1(Vol.1)) Testing geopressured 
geothermal reservoirs in existing wells. Final report P.R. Gir- 
ouard Well No. 1, Lafayette Parish, Louisiana. Volume I. 
Completion and testing. (Eaton Operating Co., Inc., Hous- 
ton, TX (USA)). Jan 1981. Contract AC08-80ET27081. 
281p. NTIS, PC A1l3/MF AO1. 

The P.R. Girouard No. 1 Well, located approximately 10 
miles southeast of Lafayette, Louisiana, was the fourth successful 
test of a geopressured-geothermal aquifer under the Wells of Op- 
portunity program. The well was tested through 3-1/2 inch tubing 
set on a packer at 14,570 feet without major problems. The geologi- 
cal section tested was the Oligocene Marginulina Texana No. 1 
sand of upper Frio age. The interval tested was from 14,744 to 
14,819 feet. Produced water was piped down a disposal well perfo- 
rated from 2870 to 3000 feet in a Miocene saltwater sand. Four 
flow tests were conducted for sustained production rates of ap- 
proximately 4000 BWPD to approximately 15,000 BWPD. The 
highest achieved, during a fifth short test, was 18,460 BWPD. The 
test equipment was capable of handling higher rates. The gas-to- 
water ratio was relatively uniform at approximately 40 SCF/bbl. 
The heating value of the gas is 970 Btu/SCF. The reservoir tests 
show that is is doubtful that this well would sustain production 
rates over 10,000 BWPD for any lengthy period from the sand 
zone in which it was completed. This limited flow capacity is due 
to the well’s poor location in the reservoir and is not a result of any 
production deficiencies of the Marginulina Texana sand. 
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12305 (DOE/ET/27081—1(Vol.2)) Testing geopressured 
geothermal reservoirs in existing wells. Final report P.R. Gir- 
ouard Well No. 1, Lafayette Parish, Louisiana. Volume II. 
Well test data. (Eaton Operating Co., Inc., Houston, TX 
(USA)). 1981. Contract AC08-80ET27081. 228p. NTIS, PC 
Al11/MF AOl1. 

The following data from the reopening of an abandoned well 
are presented: reservoir pressure drawdown and buildup data, Insti- 
tute of Gas Technology test data, Insitute of Gas Technology 
sample log, reservoir fluid analysis, produced gas/water ratio, 
chemical analysis procedures, surface flow data, third party sam- 
pling and reports, sand detectors charts, and Horner-type buildup 
data. (MHR) 


12306 (DOE/ET/27202—2) Shale recharge and produc- 
tion behavior of geopressured reservoirs. Garg, S.K. (Sys- 
tems, Science and Software, La Jolla, CA (USA)). Apr 
1980. Contract AC08-79ET27202. 23p. NTIS, PC A02/MF 
A0l. 

The reservoir simulator MUSHRM was used to study the 
conditions under which significant shale recharge may be expected. 
The calculations presented herein show that shale recharge is a 
strong function of the vertical shale permeability but is not greatly 
influenced by the shale compressibility. Significant shale recharge 
will occur only if the vertical shale permeability is at least of the 
order of 0.01 yd. 


12307 (DOE/ET/27225—6) Flow in geothermal wells. 
Part I. Fundamentals of two-phase flow by the method of ir- 
reversible thermodynamics. Bilicki, Z.; Kestin, J. (Brown 
Univ., Providence, RI (USA). Div. of Engineering). Dec 
1980. Contract AC02-79ET27225. 36p. NTIS, PC A03/MF 
AOl. 

A derivation of the field equations for two-phase flow is pre- 
sented, based on the classical methods of thermodynamics of irre- 
versible processes and resulting in a homogeneous diffusion model. 
The equations are local and instantaneous and ignore turbulent fluc- 
tuations as well as the observable fluctuations of the phase bound- 
aries. (MHR) 


12308 (DOE/ET/27225—7) Flow in geothermal wells. 
Part II. Working equations for one-dimensional flow through 
a circular vertical channel. Bilicki, Z.; Kestin, J. (Brown 
Univ., Providence, RI (USA). Div. of Engineering). Dec 
1980. Contract AC02-79ET27225. 26p. NTIS, PC A03/MF 
AOl. 

Field equations for two-phase flow based on irreversible 
thermodynamics are specialized to the point where the equations 
can be applied to the calculation of well flows in the form of an 
engineering approximation in that all fields are simplified to become 
functions of a single variable Z - the distance along the well axis. 
(MHR) 


12309 (DOE/RA/27026—1) Materials selection guidlines 
for geothermal energy utilization systems. Ellis, P.F. II; Con- 
over, M.F. (Radian Corp., Austin, TX (USA)). Jan 1981. 
Contract AC02-79ET27026. 489p. NTIS, PC A21/MF AO1. 

This manual includes geothermal fluid chemistry, corrosion 
test data, and materials operating experience. Systems using geo- 
thermal energy in El Salvador, Iceland, Italy, Japan, Mexico, New 
Zealand, and the United States are described. The manual provides 
materials selection guidelines for surface equipment of future geo- 
thermal energy systems. The key chemical species that are signifi- 
cant in determining corrosiveness of geothermal fluids are identi- 
fied. The utilization modes of geothermal energy are defined as 
well as the various physical fluid parameters that affect corrosive- 
ness. Both detailed and summarized results of materials perform- 
ance tests and applicable operating experiences from forty sites 
throughout the world are presented. The application of various 
non-metal materials in geothermal environments are discussed. In- 
cluded in appendices are: corrosion behavior of specific alloy 
classes in geothermal fluids, corrosion in seawater desalination 
plants, worldwide geothermal power production, DOE-sponsored 
utilization projects, plant availability, relative costs of alloys, and 
composition of alloys. (MHR) 
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12310 (DOE/SF/11453—1) Geothermal reservoir engi- 
neering code: comparison and validation. (INTERCOMP Re- 
source Development and Engineering, Inc., Houston, TX 
(USA)). 27 Feb 1981. Contract AC03-80SF11453. 128p. 
NTIS, PC A07/MF AOI. 

INTERCOMP has simulated six geothermal reservoir prob- 
lems. INTERCOMP’s geothermal reservoir model was used for all 
problems. No modifications were made to this model except to pro- 
vide tabular output of the simulation results in the units used in 
RFP No. DE-RP03-80SF-10844. No difficulty was encountered in 
performing the problems described herein, although setting up the 
boundary and grid conditions exactly as specified were sometimes 
awkward, and minor modifications to the grid system were necessi- 
tated. The results of each problem are presented @. tabular and (for 
many) graphical form. 


12311 (LBL—11835) Effect of measured svellhead param- 
eters and well scaling on the computed downhole conditions in 
Cerro Prieto wells. Goyal, K.P.; Miller, C.W.; Lippmann, 
M.J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Dec 1980. Contract W-7405-ENG-48. 1lp. (CONF- 
801233—4). NTIS, PC A02/MF AOl1. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; Stanford, CA, USA (16 Dec 1980). 

Computing bottomhole pressures from the measured well- 
head data by using a wellbore model is discussed. The wellbore 
model and its describing equations, comparison between the com- 
puted and measured pressures and the effect of measured wellhead 
parameters on the downhole pressures in the well are discussed. Fi- 
nally a wellbore model with multiple inside diameters is discussed 
and the effect of well scaling on the bottom hole pressures is stud- 
ied. 


12312 (LBL—12038) DOE-project on geothermal reser- 
voir engineering computer code comparison and validation: 
evaluation of results for Problem 6. Pruess, K. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1980. Contract W-7405-ENG-48. 9p. (CONF-801233—3). 
NTIS, PC A02/MF AOl1. 

From 6. annual workshop on geothermal reservoir engineer- 


ing; Stanford, CA, USA (16 Dec 1980). 
Three of the four simulators used in computing a difficult 


three-dimensional problem show excellent quantitative agreement. 
This demonstrates that numerical simulators are capable of produc- 
ing accurate results for field-wide reservoir depletion problems, in- 
volving phase transitions, gravitationally induced steam/water 
counterflow, and recharge. 


12313 (SAND—80-1726C) Use of an inert drilling fluid 
to control geothermal drill pipe corrosion. Caskey, B.C. 
(Sandia National Labs., Albuquerque, NM (USA)). Apr 
1981. Contract AC04-76DP00789. 30p. (CONF-810402—7). 
NTIS, PC A03/MF AOl1. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

’ The results of a geothermal drill pipe corrosion field test are 
presented. When a low-density drilling fluid was required for drill- 
ing a geothermal well because of an underpressured, fractured for- 
mation, two drilling fluids were alternatively used to compare drill 
pipe corrosion rates. The first fluid was an air-water mist with cor- 
rosion control chemicals. The other fluid was a nitrogen-water mist 
without added chemicals. The test was conducted during Novem- 
ber 1980 at the Baca Location in northern New Mexico, USA. 
Data from corrosion rings, corrosion probes, fluid samples, and 
flow line instrumentation are plotted for the ten day test period. It 
is shown that the inert drilling fluid (nitrogen) reduced corrosion 
rates by more than an order of magnitude. Test setup and proce- 
dures are also discussed. Development of an on-site inert gas gener- 
ator could reduce the cost of drilling geothermal wells by extend- 
ing drill pipe life and reducing corrosion control chemical costs. 


12314 (SAND—80-2179) Geothermal drilling and comple- 
tion technology development program. Annual progress report, 
October 1979-September 1980. Varnado, S.G. (ed.). (Sandia 
National Labs., Albuquerque, NM (USA)). Nov 1980. Con- 
tract AC04-76DP00789. 524p. NTIS, PC A22/MF AOl1. 
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The progress, status, and results of ongoing research and de- 
velopment (R and D) within the Geothermal Drilling and Comple- 
tion Technology Development Program are described. The pro- 
gram emphasizes the development of geothermal drilling hardware, 
drilling fluids, completion technology, and lost circulation control 
methods. Advanced drilling systems are also under development. 
The goals of the program are to develop the technology required 
to reduce well costs by 25% by 1983 and by 50% by 1987. 


12315 (UCRL—85174) Corrosion behavior of materials 
exposed to hypersaline geothermal brine. McCright, R.D. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 20 Nov 1980. Contract W-7405-ENG-48. 
18p. (CONF-810402—4). NTIS, PC A02/MF AOI. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

, The corrosion rate and corrosion attack characteristics were 
determined for thirteen commercially available materials exposed in 
a geothermal production well for three months. The materials in- 
cluded carbon steels, Cr-Mo alloy steels, martensitic and ferritic 
stainless steels, high-nickel alloys, and titanium. The environment at 
the 1800 ft (600 m) depth of exposure was a single phase high salin- 
ity brine. The prevailing temperature was 260°C and the prevailing 
pressure was 630 psi (4.0 MPa) during the exposure period. Results 
indicated that the carbon steels suffered intense generalized and lo- 
calized corrosion. Addition of Cr and Mo to steels imparted signifi- 
cant improvement in the corrosion performance in this aggressive 
environment. Of the stainless steels tested, the most resistant were 
those containing a few percent molybdenum. 


1510 Direct Energy Utilization 


12316 (DOE/ID/12020—T1) Heat pumps for geothermal 
applications: availability and performance. Final report. Reis- 
tad, G.M.; Means, P. (Oregon State Univ., Corvallis (USA). 
Dept. of Mechanical Engineering). May 1980. Contract 
FC07-791D 12020. 80p. NTIS, PC A05/MF A0O1. 

A study of the performance and availability of water-source 
heat pumps was carried out. The primary purposes were to obtain 
the necessary basic information required for proper evaluation of 
the role of water-source heat pumps in geothermal energy utiliza- 
tion and/or to identify the research needed to provide this informa- 
tion. The Search of Relevant Literature considers the historical 
background, applications, achieved and projected performance 
evaluations and performance improvement techniques. The com- 
mercial water-source heat pump industry is considered in regard to 
both the present and projected availability and performance of 
units. Performance evaluations are made for units that use standard 
components but are redesigned for use in geothermal heating. 


12317 (DOE/ID/12046—4) Geothermal space heating ap- 
plications for the Fort Peck Indian Reservation in the vicinity 
of Poplar, Montana. Final report, August 20, 1979-May 31, 
1980. Birman, J.H.; Cohen, J.; Spencer, G.J. (PRC Toups 
Corp., Orange, CA (USA)). Oct 1980. Contract FCO07- 
791D 12046. 177p. NTIS, PC A08/MF AOl1. 

The results of a first-stage evaluation of the overall feasibil- 
ity of utilizing geothermal waters from the Madison aquifer in the 
vicinity of Poplar, Montana for space heating are reported. A pre- 
liminary assessment of the resource characteristics, a preliminary 
design and economic evaluation of a geothermal heating district 
and an analysis of environmental and institutional issues are includ- 
ed. Preliminary investigations were also made into possible addi- 
tional uses of the geothermal resource, including ethanol produc- 
tion. The results of the resource analysis showed that the depth to 
the top of the Madison occurs at approximately 5,500 feet at 
Poplar, and the Madison Group is characterized by low average 
porosity (about 5 percent) and permeability (about 0.004 gal/day- 
ft), and by hot water production rates of a few tens of gallons per 
minute from intervals a few feet thick. The preliminary heating dis- 
trict system effort for the town of Poplar included design heat load 
estimates, a field development concept, and preliminary design of 
heat extraction and hot water distribution systems. The environ- 
mental analysis, based on current data, indicated that resource de- 
velopment is not expected to result in undue impacts. The institu- 
tional analysis concluded that a Tribal geothermal utility could be 
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established, but no clear-cut procedure can be identified without a 
more comprehensive evaluation of legal and jurisdistional issues. 
The economic evaluation found that, if the current trend of rapidly 
increasing prices for fossil fuels continues, a geothermal heating dis- 
trict within Poplar could be a long-term, economically attractive al- 
ternative to current energy sources. 


12318 (DOE/ID/12047—3) Direct application of geo- 
thermal energy at the L’eggs Product Plant, Las Cruces, New 
Mexico. Final report. (Energetics Corp., Richardson, TX 
(USA)). Feb 1981. Contract AC07-79ID 12047. 136p. NTIS, 
PC A07/MF AOI. 

The study program to determine the feasibility of interfacing 
a potential geothermal resource of Dona Ana County, New Mexico 
L’eggs Product industrial process is discussed in this final report. 
Five separate sites were evaluated initially as to geothermal poten- 
tial and technical feasibility. Preliminary analysis revealed that 
three sites were considered normal, but that two sites (about three 
miles from the L’eggs Plant) had very high shallow subsurface tem- 
perature gradients (up to 14.85°F/100 ft). An initial engineering 
analysis showed that to meet the L’eggs plant temperature and 
energy requirements a geothermal fluid temperature of about 250°F 
and 200 gpm flow rate would be necessary. A brief economic com- 
parison indicated that the L’eggs plant site and a geothermal site 
approximately four miles from the plant did merit further investiga- 
tion. Detailed engineering and economic design and analysis of 
these two sites (including the drilling of an 1873 feet deep tempera- 
ture gradient test hole at the L’eggs Plant) showed that develop- 
ment of the four mile distant site was technically feasible and was 
the more economic option. It was determined that a single-stage 
flash system interface design would be most appropriate for the 
L’eggs Plant. Approximately 39 billion Btu/yr of fossil fuel could 
be replaced with geothermal energy at the L’eggs facility for a 
total installed system cost of slightly over $2 million. The projected 
economic payback period was calculated to be 9.2 years before 
taxes. This payback was not considered acceptable by L’eggs Prod- 
ucts, Inc., to merit additional design or construction work at this 
time. 


12319 (PNL-SA—8244) Comparison of geothermal, solar, 
and conventional space heating costs in the United States. 
Bloomster, C.H.; Price, B.A.; Fassbender, L.L. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). 1980. Con- 
tract AC06-76RL01830. Sp. (CONF-800567—4). NTIS, PC 
A02/MF AO1. 

From International symposia alternative energy sources and 
technology; Montreal, Canada (28 May 1980). 

e costs of residential heating throughout the United States 
using conventional, solar, and geothermal energy were determined 
under current and projected conditions. These costs are very sensi- 
tive to location - being dependent on the local prices of convention- 
al energy supplies, local solar insolation, climate, and the proximity 
and temperature of potential geothermal resources. Geothermal dis- 
trict heating systems will become economically feasible in most 
urban centers north of a line extending roughly from Los Angeles 
to Baltimore. West of the Rockies high temperature (> 90°C) geo- 
thermal energy will predominate and will be transported up to 50 
miles to the urban centers. East of the Rockies low temperature (60 
to 90°C) geothermal energy will predominate and will be located 
within ten miles of the urban centers. Solar heating systems, with 
conventional heating backup, will become economically feasible 
throughout the country. The most economical applications will be 
in suburban and rural areas in the intermountain West and into the 
Great Plains region. Conventional heating will remain most eco- 
nomic: (1) in urban centers in the South (where annual heat 
demand is low); (2) in Northern urban centers which are too distant 
from geothermal resources; and (3) in suburban and rural areas with 
low solar insolation. Conventional energy will supplement solar 
energy in most locations. 


12320 Utilization of geothermal energy for agribusiness 

development in southwestern New Mexico. Technica! comple- 

tion report, July 19, 1978-May 30, 1980. Landsford, R.R.; 

Abernathy, G.H.; Gollehon, N.R. Las Cruces, NM; New 

Mexico State University (1981). 187p. (NP—25259; EMD— 

——o New Mexico Energy and Minerals Dept., Santa 
e. 
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An evaluation is presented of the direct heat utilization from 
geothermal resources for agribusiness uses in the Animas Valley, 
Southwestern New Mexico. The analysis includes an evaluation of 
the groundwater and geothermal resources in the Animas Valley, 
monitoring of an existing geothermal greenhouse, and evaluation of 
two potential agribusiness applications of geothermal waters (green- 
houses and meat precooking). 


17 WIND ENERGY 


1701 Availability (climatology) 


12321 (PNL—3195WERA-9) Wind energy resource atlas. 
Volume 9. The Southwest Region. Simon, R.L.; Norman, 
G.T.; Elliott, D.L.; Barchet, W.R.; George, R.L. (Global 
Weather Consultants, Inc., San Jose, CA (USA); Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Nov 1980. 
Contract AC06-76RL01830. 128p. NTIS, PC A07/MF AOl. 

This atlas of the wind energy resource is composed of intro- 
ductory and background information, a regional summary of the 
wind resource, and assessments of the wind resource in Nevada and 
California. Background on how the wind resource is assessed and 
on how the results of the assessment should be interpreted is pre- 
sented. A description of the wind resource on a regional scale is 
then given. The results of the wind energy assessments for each 
state are assembled into an overview and summary of the various 
features of the regional wind energy resource. An introduction and 
outline to the descriptions of the wind resource given for each state 
are given. Assessments for individual states are presented as sepa- 
rate chapters. The state wind energy resources are described in 
greater detail than is the regional wind energy resource, and fea- 
tures of selected stations are discussed. 


12322 (PNL-SA—8875) Wind resource assessment in the 
Northwest United States. Barchet, W.R. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). er 1980. Con- 
tract AC06-76RL01830. 3p. (CONF-801203—6). NTIS, PC 
A02/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The Northwest United States includes three of the wind re- 
source assessment regions delineated by the Pacific Northwest Lab- 
oratory (PNL): the Northwest region (Idaho, Montana, Oregon, 
Washington, and Wyoming), the Alaska region, and the Hawaii 
region (Hawaii and the Trust Territories of the Pacific). Detailed 
wind energy resource assessment atlases have been prepared for 
each of these regions (Elliott and Barchet; 1980, Wise et al., 1980, 
Schroeder and Hori 1980); only the highlights are presented here. 


1703 Regulations 


12323 (RFP—3178-80/21) Study of product liability in- 
surance issues related to small wind energy conversion sys- 
tems. Bass, L.; Wynholds, H.; Bloedorn, J.; Hodgson, F.; 
Herzog, F. (Wynholds (Hans W.) Co., Cupertino, CA 
(USA)). Nov 1980. Contract AC04-76DP03533. 155p. 
NTIS, PC A08/MF AOl1. 

Products liability insurance is available for all but the small- 
est and newest SWECS manufacturers. Large companies simply 
insure SWECS as part of their total risk management (insurance) 
program. For other companies, however, purchase of products lia- 
bility insurance usually requires a knowledgeable and aggressive in- 
surance broker, and an effective product liability prevention pro- 
gram. Costs of products liability insurance varies considerably, de- 
pending on both the manufacturer's performance and the insurer's 
perception of exposure. This study was sponsored by the Depart- 
ment of Energy to analyze the particular products safety and liabili- 
ty status of the SWECS industry and to propose strategies for ad- 
dressing their needs. Eight strategies were identified which would 
reduce the manufacturers’ risk, redistribute the economic burden of 
products liability, and redefine the concept of acceptable risk. 
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1704 Economics 


REFER ALSO TO CITATION(S) 12126 


1706 Wind Energy Engineering 


12324 (DOE/BP/18979—T1) Wind field predictions for 
the Columbia Gorge and the Goodnoe Hills wind turbine site. 
Veenhuizen, S.D.; Lin, J.T. (United Industries Corp., Belle- 
vue, WA (USA)). Aug 1980. Contract AC79-80BP18979. 
104p. NTIS, PC A06/MF AO1. 

Numerical estimates of the long term seasonal mean wind 
speeds, wind directions, and available wind power density were 
conducted for comparison with the results of field wind meas- 
urements obtained by the Bonneville Power Administration for the 
Columbia Gorge region along the Oregon-Washngton border. The 
authors had previously used the numerical method of estimating 
wind flows in complex terrain to identify high wind energy areas 
within the Olympic Peninsula and Northern Cascade regions of the 
State of Washington. The numerical technique was used as a gener- 
alized wind prospecting tool to provide the link between regional 
assessments and on-site biological or geomorphological indicators 
of mean wind speeds and available wind energy. The wind flow 
model used is a two dimensional model based upon simplified hy- 
drodynamical equations describing the fluid and thermodynamic 
motion of the atmosphere. 


12325 (SERI/CP—635-938) SERI second wind energy 
innovative systems conference. (Solar Energy Research Inst., 
Golden, CO (USA)). 1980. Contract AC02-77CH00178. 
225p. (CONF-801223—). NTIS, PC A10/MF AO1. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

Separate abstracts for each of the papers printed in the pro- 
ceedings have been included in the data base. The papers presented 
covered topics such as stress analysis, aerodynamics, and operating 
characteristics of various types of wind turbines. 


12326 Confidence interval procedures for wind turbine 
candidate sites. Corotis, R.B. (Northwest Univ, Evanston, 
Ill). Solar Energy ; 24: No. 5, 427-433(1980). 

Three different aspects of confidence intervals for seasonal 
mean wind speeds are investigated. Various techniques of establish- 
ing confidence intervals at a candidate site are discussed and the 
consistency of results demonstrated for 20 sites. A procedure is de- 
rived for the enhancement of candidate site confidence intervals 
through the use of a nearby reference site with long-term data. A 
technique is presented that permits the use of long-term regional 
data plus single-season data at a candidate site to establish confi- 
dence intervals for different seasons of the year. 11 refs. 


20 ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 12125 
2001 Power Plants And Power Generation 


REFER ALSO TO CITATION(S) 12103, 12104, 12143, 12144, 12145, 12146, 
12147, 12185, 12186, 12363, 12418, 12419, 12423, 12426 


12327 (AD-A—085601) A review of advanced vehicular 
diesel research and development programs which have poten- 
tial application to stationary diesel power plants. Final report, 
1 March-1 December 1979. Kaupert, A.W. (Air Force 
Wright Aeronautical Labs., Wright-Patterson AFB, OH 
(USA). Aero-Propulsion Lab.). Mar 1980. 82p. NTIS, PC 
A0S5/MF AO1. 

This report, prepared for the Aerospace Power Division, 
Aero Propulsion Laboratory, Wright-Patterson AFB, reviews, as- 
sesses, and summarizes the research and development status of ad- 
vanced diesel engine/vehicular component technologies, and identi- 
fies those systems which may have application to diesel power 
plants utilized as stationary engine power sources. 
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12328 (CONF-800482—, pp 186-190) Economic justifica- 
tion for small scale biomass fueled electrical generating sys- 
tems. Bailie, R.C. (Chemical Engineering Dept., Morgan- 
town, WV). 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Little attention has been directed toward consideration of 
small mass-produced system to provide electrical energy from bio- 
mass. Costs for mass-produced systems can be significantly lower 
per unit of output than the large units. The basic technology for 
producing electricity from small scale units is known. The smaller 
units often operate (because of co-generation application) at a 
higher efficiency than the most modern US power facility. Unfortu- 
nately, the term large has become synonymous with high technol- 
ogy and small systems with low technology. As a result, little de- 
velopmental work has been directed toward the development of 
high technology small units to be mass produced. Biomass repre- 
sents a fuel resource that is widely distributed among the agricul- 
tural community that consumes large amounts of electrical power. 
If developed, agricultural residues could provide about 5 quad of 
energy and could serve as an alternate electrical power source for 
the agricultural regions in the US. The magnitude of the potential 
market indicates that 1.3 million farms, if made self-sufficient, 
would require 10 billion dollars in hardware. If small-scale electri- 
cal grid operations are achieved, 2000 9-Mwe stations would re- 
quire 15.2 billion in capital, a market potential certainly large 
enough to attract some small consideration as an alternative energy 
source. 


12329 (COO—4433-4) Theoretical studies on heteroge- 
neous combustion. Progress report, March 1, 1980-February 
28, 1981. Law, C.K. (Northwestern Univ., Evanston, IL 
(USA). Dept. of Mechanical and Nuclear Engineering). 
1981. Contract AS02-77ER04433. 13p. NTIS, PC A02/MF 
A0l. 

In most of the liquid-fueled chemical power plants the fuel is 
usually introduced into the combustor in the form of a spray jet 
consisting of an ensemble of droplets. The spray subsequently ig- 
nites and burns, releasing chemical energy to perform work and, at 
the same time, produces trace pollutants which are subsequently ex- 
hausted. In order to improve the combustor performance in terms 
of cleanliness and efficiency, understanding of the combustion char- 
acteristics of fuel spray is essential. Therefore the various heteroge- 
neous processes involved during the vaporization, ignition, defla- 
gration, and extinction of single fuel droplets in the reactive envi- 
ronment simulating the spray interior, and the vaporization and ig- 
nition of the spray as a whole are being studied. During the report- 
ing period equal amounts of efforts were expended on understand- 
ing both droplet and spray combustion. AD?-Law for the vaporiza- 
tion and combustion of multicomponent droplets was successfully 
formulated, and the classical d?-Law for single component droplets 
generalized. The classical d?-Law, which states that during steady 
burning the droplet surface area regresses linearly with time, is of 
significant practical utility because it allows assessment of the dro- 
plet lifetime within the combustor. Therefore with the present gen- 
eralization the multicomponent nature of practical fuel blends can 
be realistically accounted. It should prove to be particularly useful 
for the study of coal-derived synthetic liquid fuels which have 
higher and wider boiling point ranges and therefore much more 
pronounced multicomponent effects. 


12330 (DOE/ET/12512—1) Effect of coal quality on 
maintenance costs at utility plants. Final report. Holt, E.C. 
Jr. (Hoffman-Muntner Corp., Silver Spring, MD (USA)). 
Jun 1980. Contract ACO1-75ET12512. 312p. NTIS, PC 
A14/MF AOl1. 

In an attempt to determine if correlation exists between coal 
quality, as measured by its ash and sulfur contents, and the mainte- 
nance cost at utility plants, an examination was made of the actual 
maintenance cost experience of selected portions of five TVA coal- 
fired power plants as a function of the fuel quality consumed 
during an extended period of time. The results indicate that, ac- 
cording to our decision rules developed in compliance with accept- 
ed statistical practices, correlation does exist in many portions of 
the coal-fired plants for which sufficient maintenance cost records 
were available. The degree of correlation varies significantly among 
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the individual portions of a particular plant as well as among the 
various plants. However, the indicators are sufficient to confirm 
that a change (within the design constraints of the unit) in the ash 
and/or sulfur content of the coal being consumed by a utility boiler 
will have a proportionate effect on the maintenance cost at the 
plant. In the cases examined, each percent variation in ash content 
could have a monetary effect of from $0.05 to $0.10 per ton of coal 
consumed. Similarly, each percent variation in sulfur content could 
influence maintenance costs from $0.30 to $0.50 per ton of coal. 
Since these values are based on preliminary analysis of limited data, 
they must be approached with caution and not removed from the 
context in which they are presented. However, if borne out by fur- 
ther study, the potential magnitude of such savings may be suffi- 
cient to justify the acquisition of superior coal supplies, either by 
changing the source and/or using preparation to obtain a lower ash 
and sulfur fuel. 


12331 (EPRI-WS—79-225) Seminar proceedings: munici- 
pal solid waste as a utility fuel. (Electric Power Research 
Inst., Palo Alto, CA (USA)). Oct 1980. 359p. (CONF- 
800158—). NTIS, PC A1l6/MF AOl1. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

Twenty papers were presented at the meeting. A separate 
abstract was prepared for each paper. Ten of the papers were also 
processed, for inclusion in Energy Abstracts for Policy Analysis 
(EAPA) papers. (LCL). 


12332 (EPRI-WS—79-225, pp 3.1-3.12) Evaluation of 
energy recovery from municipal solid waste in oil-fired power 
plants. Forzley, V.G. (Stone and Webster, New York, NY). 
Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

Alternative systems were evaluated for recovering energy 
from municipal refuse in oil-fired power plants: these included: 
preparation and supplemental firing of refuse-derived fuel (RDF) 
with oil in a utility boiler originally designed for coal firing; and 
preparation and 100% firing of RDF or municipal solid waste 
(MSW) in a dedicated waterwall incinerator and utilization of 
steam to drive a dedicated turbine-generator unit; preparation and 
100% firing of RDF or MSW in a dedicated waterwall incinerator 
and integration of steam into the power plant steam cycle; and 
100% firing of MSW in a dedicated waterwall incinerator and inte- 
gration of steam into the power plant steam cycle. The reference 
station is the Arthur Kill Station located on Staten Island. A re- 
source recovery plant flowsheet is suggested for producing a low- 
ash and low-moisture content RDF, based on use of a trommel 
screen ahead of the shredder and a thermal drier fired by rejects 
from the process. Municipal ownership of the resource recovery 
and waterwall incinerators and utility ownership of the power plant 
and turbine generator are assumed. Utility payments for steam or 
RDF are set to keep the power generation cost constant. Municipal 
tipping fees are set to make up the difference between the revenues 
required to operate the resource/energy recovery plant and the 
credits for sale of RDF or steam to the utility. From the municipal 
viewpoint, the lowest cost alternative is 100% firing of MSW in a 
dedicated waterwall incinerator, driving a separate turbine gener- 
ator unit. Supplemental firing of RDF and steam integration in an 
existing power plant appear to be less desirable due to the potential 
for an economic dispatch penalty and the uncertain impacts on 
plant performance, reliability, and operation and maintenance cost. 


12333 (EPRI-WS—79-225, pp 4.1-4.21) Correlation of 
fuel ash composition with boiler operation. Reid, W.T. Oct 
1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

Slagging, fouling, and metal wastage in boiler furnaces are 
related both to the design and operation of the combustion system 
and to the characteristics of the inorganic matter in the fuel. Ash 
composition varies widely among fuels, but a routine chemical anal- 
ysis and the behavior of that ash at furnace temperatures. Addition 
of RDF introduces some presently unknown factors, because the 
inorganic matter in refuse differs substantially from that in coal and 
fuel oil. Nevertheless, weighted average ash composition is a pow- 
erful and useful tool in predicting the influence of RDF on ash be- 
havior in large steam generators. 
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12334 (EPRI-WS—79-225, pp 5.1-5.29) Performance of 
the grate-modified suspension fired boiler at Ames, Iowa 
while burning refuse-derived fuel and coal mixtures. Joensen, 
A.W. (Iowa State Univ., Ames); Hall, J.L.; Van Meter, D.; 
Olexsey, R.; Erickson, D.; Hove, M. Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 


Lauderdale, FL, USA (9 Jan 1980). 
On May 1, 1978 (its third year of operation), the Ames Solid 


Waste Recovery System began burning refuse-derived fuel (RDF) 
in the modified 35 MW Combustion Engineering pulverized coal- 
fired unit. This unit was modified by the installation of a dump 
grate in the furnace bottom to allow the burning of RDF. Results 
of an EPA-sponsored research program to evaluate the thermal and 
environmental behavior of conventional emissions of particulate, 
NO/sub x/ and SO/sub x/ and chlorine are considered. In addition, 
trace element emissions are also discussed. Thermal performance 
evaluations to be reviewed include: boiler efficiency (and break- 
down of heat losses), excess air, bottom ash combustible loss, and 
calculated slagging and fouling factors. Finally, a review of the 
dump grate construction and grate air supply will be considered. 


12335 (EPRI-WS—79-225, pp 6.1-6.22) Supplemental 
firing of cefuse-derived fuel at Wisconsin Electric Power 
Company. Petersdorf, R.J. (Wisconsin Electric Power Co., 
Milwaukee). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 


Lauderdale, FL, USA (9 Jan 1980). 
The City of Milwaukee's solid waste is processed by Ameri- 


cology at a resource recovery facility in downtown Milwaukee. 
The plant is designed to recover ferrous material, aluminum, glassy 
aggregate and an air-classified combustible fraction which is 
trucked to Wisconsin Electric Power Company's Oak Creek Power 
Plant. Two C.E. tangentially-fired boilers at that plant have been 
equipped to burn the RDF. Since March 1977, some 100,000 tons 
of RDF have been burned in an extensive demonstrate program. 
Firing rates of 30 ton/h (approximately 15% heat input) have been 
demonstrated, but problems persist. Due to marginal ID fan capaci- 
ties, the RDF causes a drop in generating capacity. The RDF ag- 
gravates an existing slagging problem which limits the feed rate and 
increases the deslagging requirements. The increased ash load se- 
verely taxes the capacity of the bottom ash removal system and un- 
burned floatable refuse, though small in quantity, interferes with the 
plant's waste water cleanup system. Tests to date indicate the RDF 
lowers the efficiency of the elctrostatic precipitator and continues 
to degrade the precipitator with time. RDF has had no noticeable 
effect on SO2 emissions, but it does reduce the emission of NO/sub 
x/. Solutions tc the problems are being sought as the demonstration 
continues. 


12336 (EPRI-WS—79-225, pp 7.1-7.22) Corrosion probe 
evaluation of boiler tube materials during cofiring of prepared 
refuse and coal. Plumley, A.L.; Roczniak, W.R. (Combus- 
tion Engineering, Inc., Windsor, CT). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The benefits and limitations are discussed of materials/proc- 
ess evaluation by means of controlled temperature probe exposure 
in an operating system. Fabrication of the three types of controlled 
temperature probes (superheater, waterwall, and air heater), oper- 
ation of the electronic/pneumatic control systems, and installation 
of the probes are described. Weight loss and penetration data on 
the 4000-h probe samples, as well as chemical and metallurgical 
data on selected metal and deposit samples are discussed. 


12337 (EPRI-WS—79-225, pp 8.1-8.16) Burning refuse- 
derived fuel in a 50 MW utility boiler. Barlow, K. (Madison 
Gas and Electric Co., WI). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The City of Madison has been milling refuse for landfill pur- 
poses since 1968. In 1974, the city and Madison Gas and Electric 
Company commenced initial discussions and engineering feasibility 
studies for the modification of their refuse processing shredded 
solid waste. In 1977, the contract was signed between Madison Gas 
and Electric Company and the City of Madison, which committed 
the Company to converting two boilers to burn shredded solid 
waste, hereafter referred to as refuse-derived fuel, and which com- 
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mitted the city to providing a fuel satisfactory for combustion in 
the boilers. Burning of RDF in the boilers began in July 1979. 
Boiler numbers 8 and 9 in the Blount Street Generating Station are 
50 MW Babcock and Wilcox front-fired pulverized coal boilers. 
Two burners were added to each boiler for the purpose of burning 
the fuel. Drop grates were installed in the bottom of each boiler 
along with overfire and underfire air fans to complete burning of 
the RDF after it has fallen from suspension. Although only about 
1000 tons of refuse have been burned at this time, few problems 
have been experienced. A refuse receiving station was built at the 
east end of the electric plant. The city delivers refuse to the receiv- 
ing station in packer trucks and dumps the refuse into auger bins. 
The refuse is augered onto individual conveyor belts for each of 
the burners. The conveyors feed rotary air locks which dump the 
RDF into pneumatic conveying lines which carry the RDF to the 
boilers. 


12338 (EPRI-WS—79-225, pp 9.1-9.6) Commonwealth 
Edison’s experience with burning refuse-derived fuels. 
Tanton, R.R.; Venetucci, J.M. (Commonwealth Edison Co., 
Chicago, IL). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

In March 1973, the City of Chicago announced a joint ven- 
ture between itself and Commonwealth Edison in which refuse 
would be fired as a substitute for coal. The City’s own processing 
plant is used to separate the combustible fraction of the refuse 
which is pneumatically transported to Edison’s Crawford Station. 
Storage facilities are provided on Edison's property which buffer 
the fluctuating demand for refuse-derived fuel (RDF). The RDF is 
burned in two Combustion Engineering designed pulverized coal 
units. Operating experience has shown that RDF firing has a defi- 
nite effect on such areas as ash handling and precipitator perform- 
ance. Cofiring coal and RDF can be a success if the impact areas 
are taken into consideration. 


12339 (EPRI-WS—79-225, pp 10.1-10.25) Myth of burn- 
ing RDF in a utility boiler. Corson, M.J. (Rochester Gas & 
Electric Corp., NY). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

Monroe County, New York is engaged in a project to recov- 
er the maximum amounts of energy, metal, and silicates from solid 
waste. Raytheon Service Company is the prime contractor for a 
multi-phase contract that involves the design, construction manage- 
ment, startup, and operations of a 2000 ton per day resource recov- 
ery facility. The facility will process municipal, commercial, and 
light industrial waste at a rate of approximately 140 tons per hour. 
Products which will be reclaimed by the facility include refuse-de- 
rived fuel, iron, glass, aluminum, heavy non-magnetic metlas, sand, 
and a residual product for disposal. The refuse-derived fuel (RDF) 
is adaptable for boiler fuel. Rochester Gas and Electric Corpora- 
tion, whose franchise territory includes Monroe county, has agreed 
to purchase as much of the RDF as it can utilize to be burned with 
coal at Russell Station, the major coal-fired electric generation 
plant in its system. The company is cooperating with the County to 
help make the resource recovery program a success. No profit to 
the utility nor any cost to its customers and stockholders is expect- 
ed. 


12340 (EPRI-WS—79-225, pp 11.1-11.5) Northeastern 
Oklahoma energy and resource recovery system. Meyer, F.J. 
(Public Service Co. of Oklahoma, Tulsa). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The status of the Refuse-Derived Fuel Processing Plant and 
collecting station project for Tulsa, Oklahoma is discussed. Studies 
for the project date back to 1976 when Public Service Company of 
Oklahoma initiated research and development studies for the tech- 
nical and economic feasibility of constructing their new pulverized 
coal-fueled electric generating station with provisions for cofiring 
RDF. During the three years since the initial studies were complet- 
ed, the power plant has been completed and the MSW processing 
plant has moved from conceptual design to final design. Transfer 
station and processing plant sites have been optioned. Ownership of 
the facilities has been moved from the private sector to municipal 
trust. Two additional independent studies have been made of the 
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feasiblity. City ordinances have been passed to assure that refuse 
will be committed to the project. The project now appears to be on 
schedule, which may provide sale of bonds to fund the project by 
the middle of 1980 when final engineering and construction may 
commence. 


12341 (EPRI-WS—79-225, pp 12.1-12.6) Planned gar- 
bage burning in McIntosh No. 3. Libey, J.A. (City of Lake- 
land, FL). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The City of Lakeland, Florida, in a 60/40 joint venture with 
the Orlando Utilities Commission is building a 364 MW coal/oil/ 
garbage-fired generating unit. The unit is a year into construction 
and planned to be in commercial operation in October 1981. In ad- 
dition to an electrostatic precipitator and limestone scrubber are in- 
cluded the use of Lakeland’s secondary treated sewage effluent as 
cooling tower make-up and a facility for processing the City’s gar- 
bage. This will be a project update and general discussion of the 
design considerations and planned operation of the facility. 


12342 (EPRI-WS—79-225, pp 13.1-13.5) City of Newark 
Resource Recovery Program. Butz, R.E. (Public Service 
Electric and Gas, Newark, NJ); Lewis, P.E.; Lucchesi, 
J.G.; Zach, A.L. Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

Beginning in 1971, the City of Newark investigated alterna- 
tives to the disposal of wastes in local landfills. During December 
1975, Newark completed a Solid Waste Disposal Plan of Action. 
This document recommended competitive bidding for a regional fa- 
cility located in Newark to process solid waste material. Following 
preparation of bid specifications and evaluation of the bids re- 
ceived, a contract was awarded to Combustion Equipment 
Associates.This contract calls for CEA to privately own, finance, 
construct, and operate for a period of 20 years, a resource recovery 
facility valued at approximately $90 million. This facility will recy- 
cle municipal solid waste from the City of Newark, and eventually 
the surrounding region. It will produce powdered ECO-Fuel II. In 
parallel with development of the Newark Solid Waste Disposal 
Plan, PSE & G was engaged in programs for obtaining energy 
from refuse. During June 1976, PSE & G and CEA completed a 
fuel purchase agreement that includes provisions for purchase of 
ECO-FUEL II over a period of 20 years, and a test program to be 
carried out during the first year of the purchase agreement. In de- 
veloping this cooperative resource recovery program, it has 
become clear that there are major hurdles that must be overcome. 
Complex political problems exist at various governmental levels. 
There are technical problems to be solved through engineering, 
design, and testing. Also, there are economic problems which 
center around the financial development of resource recovery facil- 
ities. These problems can only be overcome when the various par- 
ties interested in resource recovery work together toward a 
common goal. 


12343 (EPRI-WS—79-225, pp 14.1-14.8) Description and 
status of proposed refuse-to-steam project: Brooklyn Navy 
Yard, N.Y.C. Marina, M. (Consolidated Edison of New 
York, Inc., NY). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

New York City is running out of sanitary landfill availability 
for disposal of municipal solid waste (MSW). It has decided to im- 
plement a resource recovery program, beginning with a refuse-to- 
steam facility. Consolidated Edison of New York has committed to 
the City its willingness to purchase the output energy from any re- 
source recovery facility it constructs or has constructed. The first 
facility proposed by the City would be integrated with an industrial 
park, the City’s refuse barge transportation operation, and an exist- 
ing steam system. These conditions should make the project both 
viable and attractive from the standpoint of construction, financing 
and operation. 


12344 (EPRI-WS—79-225, pp 15.i-15.44) Comparison of 
three generic RDF technologies. Stillman, G. (Power Au- 
thority of the State of New York, New York). Oct 1980. 
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From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

A study that evaluates and compares the technical, environ- 
mental and financial parameters of fluff RDF, storable RDF, and 
pyrolysis RDF and the available technologies to produce them is 
discussed. The study was motivated by a need to determine the ap- 
propriate RDF and process to produce it for cofiring with pulver- 
ized coal in a nominal 700 MW plant in New York City. The study 
assumes the processing of 3000 tpd of raw MSW which would 
yield sufficient RDF to provide up to 20% of the heat in the fur- 
nace. 


12345 (EPRI-WS—79-225, pp 16.1-16.17) TVA activities 
in resource recovery. Parker, F.G. Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The people of the Tennessee Valley region annually produce 
approximately 5.8 million tons of municipal solid waste (MSW). 
Disposing of this waste in an environmentally acceptable manner is 
presenting a multitude of problems for local governments. Geologi- 
cal conditions in many areas of the Tennessee Valley severely limit 
the availability of suitable landfill space. This, coupled with com- 
munity opposition, makes siting landfills extremely difficult. As a 
regional development agency, TVA recognizes its responsibility for 
providing leadership in the demonstration of new and proven waste 
management systems, including the development of resource recov- 
ery projects in communities throughout the Valley. A discussion of 
technical problems which a resource recovery technology must 
overcome is presented as well as a review of the water-walled 
rotary combustor resource recovery system which is scheduled for 
construction in a small community in the Tennessee Valley. 


12346 (EPRI-WS—79-225, pp_ 18.1-18.15) Refuse-to- 
energy programs in the municipal utilities. Leber, R.E. 
(American Public Power Association, Washington, DC). 


Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

A brief overview is presented of twenty refuse-to-energy 
projects within the US municipal utility sector. Technologies pro- 
ducing electricity, steam, and medium Btu gas from refuse will be 
highlighted. These include the Tacoma utility boiler retrofit/cogen- 
eration project and the Sheldon-Arleta landfill gas recovery project 
in Los Angeles. Brief status reports are presented for other munici- 
pal projects. 


12347 (EPRI-WS—79-225, pp 19.1-19.11) EPA's activi- 
ties in energy from waste. Olexsey, R.A. (Environmental 
Protection Agency, Washington, DC). Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The Environmental Protection Agency has been supporting 
programs to investigate and promote conversion of municipal 
refuse to energy for several years. Programs concerned with imple- 
menting waste-to-energy systems are conducted by the Office of 
Solid Waste, the line regulatory program. Research programs to in- 
vestigate processes and assess environmental effects are the respon- 
sibility of the Office of Research and Development. The Agency’s 
present programs in waste-to-energy implementation and research 
are described. Projections are made for the future of waste-to- 
energy research in EPA. 


12348 (PB-—80-201577) Wood waste as a power plant 
fuel in the Ozarks. Final report. Flanigan, V.J. (Missouri 
Univ., Rolla (USA). Dept. of Mechanical Engineering). 
May 1980. 88p. NTIS, PC A05/MF AO1. 

The report discusses the testing program conducted on a 
chain-grate stoker boiler with a blended coal and wood waste fuel. 
The boiler was designed to produce 18,000 lb/hr of saturated steam 
at 150 psig. The objective of the tests was to determine the differ- 
ence, if any, in the performance and the emissions of the boiler co- 
firing wood and coal as compared to firing coal alone. Four differ- 
ent coals with different sulfur contents were fired with the wood 
waste. The wood waste content was varied up to 2/3 by volume. 
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12349 (SAND—80-1578C) SOLTES: simulator of large 
thermal energy systems. Fewell, M.E.; Grandjean, N.R. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. lip. (CONF-810405—9). 
NTIS, PC A02/MF AO1. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

The philosophy, structure, current capabilities and applica- 
tions of SOLTES, a computer code that can be used to simulate a 
wide variety of thermal energy systems such as solar power/total 
energy, fossil-fired power plants/total energy, nuclear-fired power 
plants/total energy, solar energy heating and cooling, geothermal 
energy, and solar hot water, are discussed. SOLTES simulates the 
steady-state response of thermal energy systems to time-varying 
data such as weather and loads. (LCL) 


12350 (ANL-Trans—1193) FOG vapor spread model: de- 
scription of the CTWNC subroutine. Gassmann, F. (Argonne 
National Lab., IL (USA)). Feb 1981. Translation of Report 
TM-ST-372, 1975. 40p. NTIS, PC A03/MF AOl. 

CTWNC is a Fortran IV routine for the calculation of cool- 
ing water and air outlet data in natural draft wet cooling towers 
with counterflow cooling. The following are considered given 
quantities: the geometry of the cooling tower; the characteristic 
curve of the core; the tower drag factor; the quality of the drop 
separator; the water throughput; the elimination capacity; and the 
state of the surrounding air at the base and the top. The problem 
was solved using the Merkel Theory, the tower equation, and the 
packet theory, whereby the following phenomena in particular 
were taken into consideration: the counterflow cooler was divided 
into an unsaturated and a saturated zone, and each of the two zones 
was calculated using the appropriate Merkel relation; secondary 
condensation above the core up to the top of the cooling tower; 
and changes in the variables of state for the surrounding air be- 
tween the bottom and the top of the cooling tower. The execution 
time per cooling tower on a CDC 6500 is approximately 0.25 sec. 
The basic relations and parameters in CTWNC and its uses are dis- 
cussed. 
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12351 (CONF-810319—1) High performance cyclone de- 
velopment. Giles, W.B. (General Electric Co., Schenectady, 
NY (USA). Corporate Research and Development Dept.). 
1981. Contract ACO1-80ET17091. 14p. NTIS, PC A02/MF 
AOl. 

From 3. symposium on the transfer and utilization of particu- 
late control technology; Orlando, FL, USA (9 Mar 1981). 

The results of cold flow experiments at atmospheric condi- 
tions of an air-shielded 18 in-dia electrocyclone with a central 
cusped electrode are reported using fine test dusts of both flyash 
and nickel powder. These results are found to confirm expectations 
of enhanced performance, similar to earlier work on a 12 in-dia 
model. An analysis of the combined inertial-electrostatic force field 
is also presented which identifies general design goals and scaling 
laws. From this, it is found that electrostatic enhancement will be 
particularly beneficial for fine dusts in large cyclones. Recommen- 
dations for further improvement in cyclone collection efficiency are 


proposed. 


12352 (PB—80-200843) Emissions of reactive volatile or- 
ganic compounds from utility boilers. Final report Aug 79- 
Apr 80. Jackson, B.; Scinto, L.; Shih, C. (TRW, Inc., Re- 
dondo Beach, CA (USA)). May 1980. Contract EPA-68-02- 
3138. 49p. NTIS, PC A03/MF AO1. 

The report gives results of the measurement of emission fac- 
tors for reactive volatile organic compounds (VOC) from 43 utility 
boilers firing bituminous coal, lignite, oil, and natural gas. The boil- 
ers ranged in size from 9 to 910 MW. The median reactive VOC 
emission factors were determined to be between 0.47 and 1.85 ng/J 
for coal- and lignite-fired sources (excluding stoker data); between 
0.03 and 1.48 ng/J for residual-oil-fired sources; and between 0.01 
and 1.00 ng/J for gas-fired sources. Approximately 50% of the 
coal- and lignite-fired plants and a majority of the oil- and gas-fired 
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plants were emitting reactive VOC below the 100-ton per year 
level. 


12353 (PB—80-202708) Raman microprobe analysis of 
stationary source particulate pollutants. Final report Aug 77- 
Jul 79. Blaha, J.J.; Etz, E.S.; Heinrich, K.F.J. (National 
Measurement Lab. (NBS), Washington, DC (USA)). 1979. 
33p. NTIS, PC A03/MF AOI. 

The application of Raman spectroscopy to the molecular 
characterization of individual particles from stationary sources is 
described. The NBS-developed Raman microprobe has been used 
to characterize microparticles of oil- and coal-fired power plant 
emissions and boiler samples collected and described by the Envi- 
ronmental Protection Agency. The samples were examined on an 
‘as received’ basis and the results reported do not take into account 
any sample modifications that may have occurred during sample 
collection. Raman microprobe analyses of a number of dense ag- 
glomerations of largely submicrometer particles, from a sample col- 
lected by the EPA and described as coal fly ash, show no Raman 
spectral features to indicate a glassy material when the particles are 
first exposed to laser excitation. 


12354 (PB—80-207608) Prediction of entrainment/im- 
pingement impact for striped bass eggs and larvae by the pro- 
posed Vienna Unit No. 9. Portner, E.M.; Kohlenstein, L.C. 
(Johns Hopkins Univ., Laurel, MD (USA). Applied Physics 
Lab.). Nov 1979. 143p. NTIS, PC A07/MF AOI. 

The average annual entrainment/impingement of striped bass 
eggs and larvae in the Nanticoke River by the proposed 600 MWE 
Vienna Unit No. 9 is estimated to be 2.0% for a cooling water 
intake rate of 17.6 cubic feet per second and the use of a one milli- 
meter slot intake screen with 100% operation during the spawning 
season. The effect on the adult population of Striped Bass spawned 
in the Nanticoke River would probably be a reduction of less than 
4% given stock sizes in the range that have occurred in recent dec- 
ades. There is a possibility that natural compensation active in early 
life stages could reduce this impact. 


12355 (PB—80-208564) Hydrogeologic description of the 
proposed Delmarva Power and Light Company power plant 
site at Vienna, Maryland. (Johns Hopkins Univ., Laurel, 
MD (USA). Applied Physics Lab.). May 1980. 93p. NTIS, 
PC A05/MF AOl1. 

This report provides a description of the hydrogeologic fea- 
tures in and around the proposed power plant and waste disposal 
site. Undertaken in two phases, between mid-1978 and late 1979, 
the investigations leading to this report was designed to collect re- 
gional data on the fresh ground-water system and site-specific data 
on the uppermost aquifer (The Pleistocene Aquifer). The report is 
divided into two major sections along these lines. The regional hy- 
drogeologic description includes data on the climate; surface-water 
runoff and ground-water recharge; surface-water quality; and hy- 
draulic and water-quality properties of the Pleistocene, Frederica, 
Federalsburg, and Piney Point Aquifers. The site-specific hydro- 
geologic description emphasizes conditions in the upper 40 feet of 
the Pleistocene Aquifer. This section includes a description of the 
aquifer lithology, groundwater flow patterns, hydraulic properties 
including hydraulic conductivity, ground-water flow velocities, and 
water quality. 


12356 (PB—80-208572) Hydrogeologic description of a 
proposed power plant site at Church Creek, Maryland. (Johns 
Hopkins Univ., Laurel, MD (USA). Applied Physics Lab.). 
Apr 1980. 41p. NTIS, PC A03/MF AOI. 

This report provides a description of the hydrogeologic 
system around Church Creek, Maryland. A field data-collection 
program was undertaken between early November and mid-Decem- 
ber 1979, to collect site-specific data on the hydrogeologic system 
at Church Creek, Maryland. Soil borings were made at 8 locations 
and 13 monitor wells were installed. Resulting from these borings 
or wells were data on: (1) geology of the upper 50 feet of material 
beneath the proposed power-plant site, and (2) water levels at var- 
ious depths, and (3) water quality at various depths. 
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12357 (PB—80-208580) Prediction of chemical concen- 
trations in the blowdown of the proposed Vienna Unit No. 9. 
Stanbro, W.D.; Pyrch, D.A.; Portner, E.M. (Johns Hopkins 
Univ., Laurel, MD (USA). Applied Physics Lab.). Feb 
1980. 30p. NTIS, PC A03/MF AOl1. 

This report describes the predicted chemical concentrations 
in the blowdown of the proposed Vienna Unit No. 9. Effects stud- 
ied include concentration of river salts, dissolved oxygen, waste 
water system discharges, scale formation chemicals, chlorine and 
corrosion products. 


12358 (PB—80-208598) Prediction of biological impacts 
associated with expansion of Vienna Steam Electric Station. 
Otto, R.G.; Van Deusen, M.; Kaufman, L.S. (Johns Hop- 
kins Univ., Baltimore, MD (USA). Chesapeake Bay Inst.). 
Apr 1980. 65p. NTIS, PC A04/MF AO1. 

This report contains an environmental assessment of the pos- 
sible biological effects of the proposed expansion of the Vienna 
steam electric station. Topics addressed include construction im- 
pacts (Aquatic and terrestrial), operational impacts (Water intake 
effects and discharge effects), raw materials transport and storage, 
combustion waste-related impacts, salt deposition, and human 
health effects. 


12359 (PB—80-208606) Prediction of noise impacts by 
the proposed Vienna Unit No. 9. Cwiklewski, M. (Johns 
Hopkins Univ., Laurel, MD (USA). Applied Physics Lab.). 
Feb 1980. 75p. NTIS, PC A04/MF AO1. 

Noise predictions are presented for a proposed 600 MWE 
expansion of a power plant at Vienna, Maryland. Topics include 
ambient noise, continuous and non-continuous plant noise sources, 
propagation of noise to off-site areas, annoyance potential, compli- 
ance with state noise regulation, and predictions of traffic noise 
from the proposed rerouting of an adjacent highway. 


12360 (PNL-SA—9116) Pacific Northwest Laboratory 
participation in the winter study of power plant effects. Nick- 
ola, P.W. (Los Alamos Scientific Lab., NM (USA)). Dec 
1980. Contract AC06-76RL01830. 7p. NTIS, PC A02/MF 
A0l. 

The effects of power plant stack and cooling tower plumes 
on local atmosphere and weather is being studied with meas- 
urements of the magnitude and extent of the cooling tower tem- 
perature/humidity plumes and of the scavenging of cooling plume 
condensate by rainfall. Initial atmospheric temperature profiles are 
reported using measurements taken near a 3200 MW coal-fired 
power plant at Cartersville, Georgia. (LCL) 


12361 Diversity of small mammals in a powerline right- 
of-way and adjacent forest in East Tennessee. American Mid- 
land Naturalist ; 101: No. 1, 231(1979). 

One year of trapping along a powerline right-of-way (ROW) 
in E Tennessee showed that diversity (H’) of small mammals was 
highest in edge and ROW communities. Diversity was almost iden- 
tical for ROW communities bordered by either pine or hardwood 
forest, suggesting that the composition of the adjacent forest has 
little or no effect on the diversity of small mammals inhabiting the 
ROW. Diversity in hardwood forest and edge was lower than in 
pine forest and edge. 
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REFER ALSO TO CITATION(S) 12196, 12418, 12647 


12362 (AD-A—085752) Scheduling and coordination of 
multiple dynamic systems. Technical report. Krogh, B. (Illi- 
nois Univ., Urbana (USA). Decision and Control Lab.). Dec 
1979. Contract N00014-79-C-0424. 75p. NTIS, PC A04/MF 
AOl. 

Meeting the load on a large scale power system network in- 
volves the scheduling and control of multiple generating units with 
the primary goal of minimizing the total cost of generation. Many 
constraints and factors must be taken into account and problems of 
scheduling involve times scales from several years for future con- 
struction planning, to a year for maintenance scheduling, to daily or 
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weekly scheduling of the units which are available for meeting the 
current demand. A totally integrated scheduling methodology 
taking into account all such factors involves computational require- 
ments far beyond the practical limitations of computing technology. 
Consequently, each aspect of the problem has been previously in- 
vestigated with the relationship to the other time scales being only 
heuristically and intuitively involved. 


12363 (DOE/RA/29193—1) Study of the effects of acci- 
dentally released carbon/graphite fibers on electric power 
equipment. Program final report, June 5, 1978-June 5, 1980. 
Mauser, S.F.; Bankoske, J.W.; Cooper, J.H.; Davies, D.G.; 
Eichler, C.H.; Hileman, A.R.; Mousseau, T.E. Jr.; Rackliffe, 
G.B. (Westinghouse Electric Corp., East Pittsburgh, PA 
(USA). Advanced Systems Technology Div.). 5 Jun 1980. 
Contract AC01-78ET29193. 173p. NTIS, PC A08/MF AOl1. 

The program to study the effect of accidentally released 
carbon fibers on electrical power equipment consisted of determin- 
ing the vulnerability of system outage rates to carbon fiber contami- 
nation, and performing tests to quantitize the contamination re- 
quired to cause flashover of external insulation. Part One of this 
final report describes an assessment of the vulnerability of power 
systems to accidentally released fibers from a composite burn. The 
assessment describes the effect of carbon fibers on individual com- 
ponent failure rates and discusses the effect the change in compo- 
nent failure rates has on the power system reliability. Part Two de- 
scribes in detail testing performed to determine the vulnerability of 
external insulation to carbon fiber contamination. Testing consisted 
of airborne contamination tests on distribution insulators, limited 
tests on suspension insulators which are commonly used for trans- 
mission class voltages, and various tests to quantify the influence of 
fiber length, voltage stress, etc. on flashover characteristics. The 
data obtained and analysis performed during this project show that 
the change of system reliability due to an accidental release from 
burned carbon fiber composite is negligible. 


12364 New studies of the transient glow discharge in par- 
allel electrode gaps. Los, E.J. (GE, Pittsfield, Mass). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Power Apparatus and Systems ; PAS-99: No. 2, 720- 
728(Mar-Apr 1980). 

Studies of the parallel transmission line phase conductor gap 
were conducted in order to obtain a better understanding of the 
mechanism of lightning flashover of transmission lines. Improved 
techniques of digital transient recording and image converter pho- 
tography were used to obtain detailed new data on the breakdown 
process. These data are used to evaluate models for (1) the growth 
of corona in the gap and for (2) the characteristics of the glow dis- 
charge phase which occurs after corona bridges the gap and before 
the final collapse of voltage. These models are important for new 
transmission line studies, especially for those compaction studies 
which contemplate drastically reduced phase-phase clearances. 
Paper No. F80 183-4. 


12365 (ORNL-tr—4692) Study of a sulphur hexafluoride 
(SFs) are column, Dumax, B.; Czernickowski, A.; Cormier, 
J.M.; Chapelle, J. Translated from Revue Generale de 
l'Electricite ; 88: No. 6, 506-511(Jun 1979). 10p. NTIS, PC 
A02/MF AOl1. 

A column of SFg plasma in a Maecker arc operating con- 
tinuously at atmospheric pressure is studied. After determination of 
the principle parameters of the plasma, (electron density, tempera- 
ture) by spectroscopy, it is shown that it is possible to explain the 
behavior of the arc using a simple energy model by the use of the 
Elenbaas-Heller equation. 
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12366 (DOE/TIC—8200(Rev.42)) Nuclear reactors built, 
being built, or planned in the United States as of June 30, 
1980. Goulden, A.M. (ed.). (De ewes of Energy, Oak 
Ridge, TN (USA). Technical Information Center). Dec 
1980. Sip. NTIS, PC A04/MF AOI. 

Information is tabulated on nuclear reactor and critical as- 
sembly facilities in operation, shut down, under construction, or 
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planned. The data included name, owner, location, type, power, 
and startup date. 


12367 (WAPD-TM—1292) Statistics for nuclear —_> 
neers and scientists. Part 1. Basic statistical inference. Be 
W.J. (Bettis Atomic Power Lab., West Mifflin, PA (USA . 
Feb 1981. Contract AC11- 76PN00014. 270p. NTIS, PC 
A12/MF AOl1. 

This report is intended for the use of engineers and scientists 
working in the nuclear industry, especially at the Bettis Atomic 
Power Laboratory. It serves as the basis for several Bettis in-house 
statistics courses. The objectives of the report are to introduce the 
reader to the language and concepts of statistics and to provide a 
basic set of techniques to apply to problems of the collection and 
analysis of data. Part 1 covers subjects of basic inference. The sub- 
jects include: descriptive statistics; probability; simple inference for 
normally distributed populations, and for non-normal populations as 
well; comparison of two populations; the analysis of variance; qual- 
ity control procedures; and linear regression analysis. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 12392, 12394 


12368 (PNL-SA—8747) Thermal performance of annular- 
coated and sphere-pac LWR fuel rod designs. Guenther, R.J.; 
Hsieh, K.A.; Barner, J.O.; Freshley, M.D. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1980. Contract 
AC06-76RL01830. 7p. (CONF-801107—63). NTIS, PC 
A02/MF AO1. 

From ANS international conference; Washington, DC, USA 


(17 Nov = aes - 

Cl-resistant UO: fuel rod designs are being compared 
to a ameeis design in irradiation tests in the Halden Boiling 
Water Reactor (HBWR) as part of the DOE-sponsored Fuel Per- 
formance Improvement Program (FPIP). The primary fuel design 
(annular-coated-pressurized) incorporates annular pellets, a graphite 
coating on the inner surface of the Zircaloy cladding, and pressur- 
ized helium fill gas. Also being investigated is an 87% smear densi- 
ty sphere-pac design with pressurized helium fill gas. The solid 
pellet (reference) and annular-coated designs described had helium 
fill gas at ~ 100 kPa and the sphere-pac rods were pressurized at 
~ 455 kPa. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


12369 (UCID—18956) Technical evaluation of the sus- 
ceptibility of safety-related systems to flooding caused by the 
failure of non-category 1 systems for the Yankee Rowe Nu- 
clear Power Station. Epps, R.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Nov 1980. Con- 
tract W-7405-ENG-48. 18p. NTIS, PC A02/MF AOl1. 

This report documents the technical evaluation of the Maine 
Yankee Atomic Power Station. The purpose of this evaluation was 
to determine whether the failure of any non-Class I (seismic) equip- 
ment could result in a condition, such as flooding, that might ad- 
versely affect the performance of the safety-related equipment re- 
quired for the safe shutdown of the facility, or to mitigate the con- 
sequences of an accident. Criteria developed by the US Nuclear 
Regulatory Commission were used to evaluate the acceptability of 
the existing protection system as well as measures taken by Maine 
Yankee Atomic Power Company (MYAPC) to minimize the 
danger of flooding and to protect safety-related equipment. 


12370 (UCID—18957) Technical evaluation of the sus- 
ceptibility of safety-related systems to flooding caused by the 
failure of non-category 1 systems for the San Onofre Nuclear 
Power Plant, Unit 1. Latorre, V.R.; Victor, R.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Nov 
— Contract W-7405-ENG-48. 25p. NTIS, PC A02/MF 
AOl. 

This report documents the technical evaluation of Southern 
California Edison Company’s San Onofre Nuclear Power Plant, 
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Unit 1, to determine whether the failure of any non-Category 1 
(seismic) equipment could result in a condition, such as flooding, 
that might potentially adversely affect the performance of safety- 
related equipment required for the safe shutdown of the facility or 
to mitigate the consequences of an accident. Criteria developed by 
the US Nuclear Regulatory Commission were used to evaluate the 
acceptability of the existing protection as well as measures taken by 
Southern California Edison Company to minimize the danger of 
flooding and to protect safety-related equipment. 


12371 (UCID—18959) Seismic safety margins research 
program. Project I SONGS 1 AFWS Project. Chuang, T.Y.; 
Smith, P.D.; Dong, R.G.; Bernreuter, D.L.; Bohn, M.P.; 
Cummings, G.E.; Wells, J.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 24 Feb 1981. Contract 
W-7405-ENG-48. 21p. NTIS, PC A02/MF AOI. 

The seismic qualification requirements of auxiliary feedwater 
systems (AFWS) of Pressurized Water Reactors (PWR) were de- 
veloped over a number of years. These are formalized in the publi- 
cation General Design Criteria (Appendix A to 1OCFRSO). The full 
recognition of the system as an engineered safety feature did not 
occur until publication of the Standard Review Plan (1975). Efforts 
to determine how to backfit seismic requirements to earlier plants 
has been undertaken primarily in the Systematic Evaluation Pro- 
gram (SEP) for a limited number of operating reactors. Nuclear 
Reactor Research (RES) and NRR have requested LLNL to per- 
form a probabilistic study on the AFWS of San Onofre Nuclear 
Generating Station (SONGS) Unit 1 utilizing the tools developed 
by the Seismic Safety Margins Research Program (SSMRP). The 
main objectives of this project are to: identify the weak links of 
AFWS; compare the failure probabilities of SONGS 1 and Zion 1 
AFWS: ard compare the seismic responses due to different input 
spectra and design values. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 12714 


12372 (GA-A—16077) Licensing topical report: applica- 
bility of Division 1 regulatory guides to high-temperature gas- 
cooled reactors. Lewis, J.H. (General Atomic Co., San 
Diego, CA (USA)). Dec 1980. Contract AT03-76ET35300. 
46p. NTIS, PC A03/MF AO1. 

The application of Division 1 (power reactors) regulatory 
guides to high-temperature gas-cooled reactors (HTGRs) is dis- 
cussed. About eighty of the Division 1 guides can be applied to any 
type of reactor; the remaining sixty, mostly written for light water 
reactors (LWRs), are divided between (1) those not applicable to 
the HTGR because of fundamental differences in design, (2) those 
applicable in intent but containing positions specific to LWRs, and 
(3) those written for LWRs but of sufficient generality to be ap- 
plied to the HTGR without major exception. Emphasis is placed on 
issues which involve the unique characteristics of the HTGR. The 
regulatory guides evaluated are those extant as of early 1980. The 
positions presented are subject to periodic updating owing to the 
continuing modification of the guides and because the design op- 
tions for the HTGR are at various stages of development. Never- 
theless, this report is believed to provide a sound basis for evaluat- 
ing conformance with existing Division | guides. 


12373 Estimation and control in HTGR fuel rod fabrica- 
tion. Downing, D.J.; Bailey, J.M. (Oak Ridge Natl Lab, 
Tenn). pp 94-97 of 12. annual symposium on system theory. 
Piscataway, NJ; Institute of Electrical and Electronics En- 
gineers (1980). 

From 12. annual symposium on system theory; Virginia 
Beach, VA, USA (19 May 1980). 

A control algorithm has been derived for an HTGR Fuel 
Rod Fabrication Process utilizing the method of G.E.P. Box and 
G.M. Jenkins. The estimator is a Kalman filter and is compared 
with a Least Square estimator and a standard control chart. The ef- 
fects of system delays are presented. | ref. 
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2105 Power Reactors, Breeding 


12374 (PNL—3684) CORTRAN code user manual. 
Cheatham, R.L.; Crawford, S.L.; Khan, E.U. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). Feb 1981. 
Contract AC06-76RL01830. 104p. NTIS, PC A06/MF AOI. 

CORTRAN has been developed as a relatively fast running 
design code for core-wide steady-state and transient analysis of 
Liquid Metal Fast Breeder Reactor (LMFBR) cores. The prelimi- 
nary version of this computer program uses subchannel analysis 
techniques to compute the velocity and temperature fields on a 
multiassembly basis for three types of transient forcing functions: 
total power, total flow, and inlet coolant temperature. Interassem- 
bly heat transfer, intra-assembly heat transfer, and intra-assembly 
flow redistribution due to buoyancy are taken into account. Heat 
generation within the fuel rods and assembly duct walls is also in- 
cluded. Individual pin radial peaking factors (peak to average for 
each assembly) can be either read in or calculated from specified 
normalized neutronic power densities (six per assembly). 


12375 (UCLA—34P177-26) Reactor steels studies. Final 
report, July 1974-December 1977. Ono, K.; Ardell, A.J.; Te- 
telman, A.S. (California Univ., Los Angeles (USA). School 
of Engineering and Applied Science). Apr 1979. Contract 
AT03-76SF70177. 12p. (UCLA-ENG—7927). NTIS, PC 
A02/MF AO1. 

This program was concerned with three different aspects of 
high temperature deformation and fracture of LMFBR candidate 
materials. Information is presented concerning the influence of 
prior cold work on the creep characteristics of Type 304 stainless 
steel; mechanical properties of chromium-molybdenum steels at ele- 
vated temperature; and the effect of carbon on the elevated tem- 
perature mechanical, fracture, and static load crack extension be- 
havior of stainless steels. 


12376 (WAPD-TM—1443) Fission gas release from oxide 
fuels at high burnups (AWBA development program). Dollins, 
C.C. (Bettis Atomic Power Lab., West Mifflin, PA (USA)). 
Feb 1981. Contract AC11-76PN00014. 21p. NTIS, PC A02/ 
MF AOI. 

The steady state gas release, swelling and densification 
model previously developed for oxide fuels has been modified to 
accommodate the slow transients in temperature, temperature gradi- 
ent, fission rate and pressure that are encountered in normal reactor 
operation. The gas release predictions made by the model were 
then compared to gas release data on LMFBR-EBRII fuels ob- 
tained by Dutt and Baker and reported by Meyer, Beyer, and 
Voglewede. Good agreement between the model and the data was 
found. A comparison between the model and three other sets of gas 
release data is also shown, again with good agreement 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 12389 
2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 12372, 12414 
2108 Economics 


12377 (BAW—1644) Assessment of non-backfittable con- 
cepts to improve PWR uranium utilization. LaBelle, D.W.; 
Sankovich, M.F.; Spetz, S.W.; Uotinen, V.O. (Babcock and 
Wilcox Co., Lynchburg, VA (USA). Nuclear Power Gen- 
eration Div.). Dec 1980. Contract AC06-76RL01830. 96p. 
NTIS, PC A05/MF AOl1. 

Seven non-backfittable improvements to light water reactors 
were assessed for Batelle/Pacific Northwest Laboratories in sup- 
port of the Department of Energy's program on Advanced Reactor 
Studies. The objective was to provide industrial perspective as to 
which concepts have the best potential for development to improve 
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fuel utilization. The concepts were rated against the assessment cri- 
teria while considering the key questions identified for each con- 
cept, and recommendations were made for further action on unre- 
solved key questions. The concepts were subjectively ranked 
against each other in terms of relative investment potential. The 
ranking considered all criteria but, for example, weighted fuel utili- 
zation savings more heavily than development costs. Finally, con- 
clusions and recommendations for future action were determined. 
The reference design for this study was the NASAP Composite Im- 
proved PWR. 


12378 (CEND—385) Industrial assessment of nonbackfit- 
table PWR design modifications. Final report. Matzie, R.A.; 
Daleas, R.S.; Miller, D.D. (Combustion Engineering, Inc., 
Windsor, CT (USA). Nuclear Power Dept.). Nov 1980. 
Contract ACN6-76RL01830. 100p. NTIS, PC AOS/MF AOl1. 

As part of the US Department of Energy’s Advanced Reac- 
tor Design Study, various nonbackfittable PWR design modifica- 
tions were evaluated to determine their potential for improved ura- 
nium utilization and commercial viability. Combustion Engineering, 
Inc. contributed to this effort through participation in the Battelle 
Pacific Northwest Laboratory industrial assessment of such design 
modifications. Seven modifications, including the use of higher pri- 
mary system temperatures and pressures, rapid-frequent refueling, 
end-of-cycle stretchout, core periphery modifications, radial blan- 
kets, low power density cores, and small PWR assemblies, were 
evaluated with respect to uranium utilization, economics, technical 
and operational complexity, and several other subjective consider- 
ations. Rapid-frequent refueling was judged to have the highest po- 
tential although it would probably not be economical for the major- 
ity of reactors with the design assumptions used in this assessment. 


22 NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 12366 


2201 Theory And Calculation 


12379 (EPRI-EA—1667) Extraction procedure and utility 
industry solid waste. Final report. Rose, S.J.; Dane, J.; 
Eynon, B.; Switzer, P. (Electric Power Research Inst., Palo 
Alto, CA (USA)). Jan 1981. 49p. NTIS, PC A03/MF AOl1. 

Samples of utility solid waste were subjected to an extrac- 
tion procedure developed by the US Environmental Protection 
Agency (EPA). The resultant extraction was analyzed for eight ele- 
ments: As, Ba, Cd, Cr, Pb, Ag, and Se. The purpose of the study 
was twofold: (1) to evaluate the reproducibility of the extraction 
procedure and (2) to assess the effect of modifying the procedure. 
The study involved four laboratories, five types of utility waste, 
and five modifications of the extraction procedure. All data were 
analyzed statistically. In general, reproducibility differed for differ- 
ent waste types, different elements, different analytic techniques, 
and different laboratories. The cause of greatest variance in repro- 
ducibility was the variability in the final analytic step, i.e., the vari- 
ability arising from different laboratories analyzing aliquots of the 
same liquid extract. The variability in the actual extraction proce- 
dure accounted for only a small part of the total variability. Any 
modification of the standard EPA extraction procedure affected the 
final results. Typically, a modification will increase the amount of 
metal extracted. Also, typically, the greatest reproducibility in final 
analytic results can be achieved if centrifugation is substituted for 
filtering. 


2202 Components And Accessories 


12380 Concrete slump in nuclear power plant construc- 
tion. Thomas, H. Jr. (State Univ, University Park). Journal 
of the Construction Division, Proceedings of the ASCE (Ameri- 
can Society of Civil Engineers) ; 106: No. 4, 567-584(Dec 
1980). 

The various aspects related to the slump test are detailed for 
nine nuclear power plants including test frequency, acceptance cri- 
teria, time limits, and the addition of supplement water. These as- 
pects are compared to industry standards of practice. It is pointed 
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out that nuclear concrete specifications are written so as to dimin- 
ish the role played by the concrete inspector because much of the 
engineering judgment traditionally applied on commercial construc- 
tion projects is not permitted on nuclear construction. Instead, the 
rigid interpretation of the specifications often relegates the inspec- 
tor to a position of nothing more than a number collector. It is sug- 
gested that the role of the inspector is the most important element 
in a cost effective quality control program and should be comple- 
mented with flexible specifications that include inadvertency mar- 
gins are void of time limits, lower slump limits, and running aver- 
ages. 15 refs. 


12381 Heat transfer system. (to Dept. of Energy). US 
Patent Application 128,203. 7 Mar 1980. 24p. 

A heat transfer system for a nuclear reactor is described. 
Heat transfer is accomplished within a sealed vapor chamber which 
is substantially evacuated prior to use. A heat transfer medium, 
which is liquid at the design operating temperatures, transfers heat 
from tubes interposed in the reactor primary loop to spaced tubes 
connected to a steam line for power generation purposes. Heat 
transfer is accomplished by a two-phase liquid-vapor-liquid process 
as used in heat pipes. Condensible gases are removed from the 
vapor chamber through a vertical extension in open communication 
with the chamber interior. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 12568 


12382 (ORNL/TM—7516) Nondestructive assay of 
sphere-pac fuel rods. Allen, E.J.; Angelini, P.; Baker, S.P.; 
Heck, J.L.; Mack, J.E. (Oak Ridge National Lab., TN 
(USA)). Mar 1981. Contract W-7405-ENG-26. 33p. NTIS, 
PC A03/MF AO!. 

Nondestructive assay (NDA) methods were studied for ap- 
plication to sphere-pac fuel with a high gamma ray background. It 
was decided that the NDA method selected should be capable of 
measuring total fissile content of each fuel rod as well as determin- 
ing the axial fissile distribution because assay techniques that 
employ detection of spontaneous or induced gamma ray emission 
are not practicable because of the high gamma ray background of 
candidate fuels. Therefore, methods employing neutron detection 
were studied for use with sphere-pac fuel rods. 


2204 Control Systems 


12383 (CONF-810401—1) Strain concentration factor as 
a function of strain in a design application. Smith, R.E. 
(Westinghouse Electric Corp., Madison, PA (USA). Ad- 
vanced Reactors Div.). 1981. Contract AC15-76CL02395. 
l6p. NTIS, PC A02/MF AO1. 

From Structures, structural dynamics and materials confer- 
ence; Atlanta, GA, USA (Apr 1981). 

This paper presents results for a detailed inelastic finite ele- 
ment analysis for a part of the Clinch River Breeder Reactor Con- 
trol Rod Drive Mechanism. The analysis results indicate that plastic 
strain concentration factors may in fact be less than corresponding 
elastic strain concentration factors for nominal strains as low as 
.2%. This is particularly insightful in that it is presently common 
practice to approximate inelastic strain concentration factors as the 
square of the elastic concentration factors. The paper also examines 
Neuber’s relation for predicting strain concentration factors and 
looks at the variation in the strain concentration factor through the 
cross-section of the component analyzed. 


12384 Reactor control rod timing system. Wu, P.T.K. (to 
Dept. of Energy). US Patent Application 131,303. 18 Mar 
1980. 23p. 

A fluid driven jet-edge whistle timing system is described for 
control rods of a nuclear reactor for producing real-time detection 
of the timing of each control rod in its scram operation. An impor- 
tant parameter in reactor safety, particularly for liquid metal fast 
breeder reactors (LMFBR), is the time deviation between the time 
the control rod is released and the time the rod actually reaches the 
down position. The whistle has a nearly pure tone signal with 
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center frequency (above 100 kHz) far above the frequency band in 
which the energy of the background noise is concentrated. Each 
control rod can be fitted with a whistle with a different frequency 
so that there is no ambiguity in differentiating the signal from each 
control rod. 


12385 Spacer grid assembly and locking mechanism. US 
Patent Application 130,995. 17 Mar 1980. 18p. 

A spacer grid assembly is disclosed for retaining a plurality 
of fuel rods in substantially parallel spaced relation, the spacer grids 
being formed with rhombic openings defining contact means for en- 
gaging from one to four fuel rods arranged in each opening. The 
spacer grids are of symmetric configuration with their rhombic 
Openings being asymmetrically offset to permit inversion and rela- 
tive rotation of the similar spacer grids for improved support of the 
fuel rods. An improved locking mechanism includes tie bars having 
chordal surfaces to facilitate their installation in slotted circular 
openings of the spacer grids, the tie rods being rotatable into lock- 
ing engagement with the slotted openings. 


2205 Environmental Aspects 


12386 (UCRL—53102) Dose to man from a hypothetical 
loss-of-coolant accident at the Rancho Seco Nuclear Power 
Plant. Peterson, K.R.; Greenly, G.D. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 
Feb 1981. Contract W-7405-ENG-48. 3lp. NTIS, PC A03/ 
MF AOI. 

At the request of the Sacramento Municipal Utilities Dis- 
trict, we used our computer codes, MATHEW and ADPIC, to 
assess the environmental impact of a loss-of-coolant accident at the 
Rancho Seco Nuclear Power Plant, about 40 kilometres southeast 
of Sacramento, California. Meteorological input was selected so 
that the effluent released by the accident would be transported over 
the Sacramento metropolitan area. With the release rates provided 
by the Sacramento Municipal Utilities District, we calculated the 
largest total dose for a 24-hour release as 70 rem about one kilo- 
metre northwest of the reactor. The largest total dose in the Sacra- 
mento metropolitan area is 780 millirem. Both doses are from 
iodine-131, via the forage-cow-milk pathway to an infant's thyroid. 
The largest dose near the nuclear plant can be minimized by replac- 
ing contaminated milk and by giving the cows dry feed. To our 
knowledge, there are no milk cows within the Sacramento metro- 
politan area. 


2206 Research, Test, And Experimental Reactors 


12387 (ORNL/TM—7602) Supplementary neutron flux 
calculations for the ORNL pool critical assembly pressure 
vessel facility. Maerker, R.E.; Maudlin, P.J. (Oak Ridge Na- 
tional Lab., TN (USA)). Feb 1981. Contract W-7405-ENG- 
26. 30p. NTIS, PC A03/MF AOl1. 

A three-dimensional Monte Carlo calculation was performed 
to estimate the neutron flux in the 8/7 configuration of the ORNL 
Pool Critical Assembly Pressure Vessel Facility. The calculational 
tool was the multigroup transport code MORSE operated in the 
adjoint mode. The MORSE flux results compared well with those 
using a previously adopted procedure for constructing a three-di- 
mensional flux from one- and two-dimensional discrete ordinates 
calculations using the DOT-IV code. This study concluded that use 
of these discrete ordinates constructions in previous calculations is 
sufficiently accurate and does not account for the existing discrep- 
ancies between calculation and experiment. 


12388 (PNL-SA—8724) Thermal hydraulic analysis of 
the FFTF core using SUPERENERGY-2. Cramer, E.R.; Ba- 
sehore, K.L. (Westinghouse Hanford Co., Richland, WA 
(USA); Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 1980. Contract AC06-76RL01830. 6p. (CONF- 
801107—64). NTIS, PC A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

SUPERENERGY-2 is the latest steady-state code in the 
ENERGY series, combining all of the desirable features of the pre- 
vious ENERGY-I and SUPERENERGY versions in an optimized 
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form. The result is an easily redimensionable, multiassembly code 
with many user-convenience features, such as automatic noding and 
a default constitutive package, that help minimize the effort and 
time associated with setting up large forced-convection problems. 
Improvements in physical modeling include generalized facial 
boundary conditions, duct wall gamma heating, and a model for 
double-ducted assemblies. The latter is used for modeling both mul- 
tiduct test and absorber assemblies. SUPERENERGY-2 was used 
to calculate the temperature distribution in the first six rows of the 
FFTF core. 


2208 Propulsion Reactors 


12389 (LA—8685-MS) Critical evaluation of molybdenum 
and its alloys for use in space reactor core heat pipes. Lund- 
berg, L.B. (Los Alamos Scientific Lab., NM (USA)). Jan 
1981. Contract W-7405-ENG-36. 25p. NTIS, PC A02/MF 
AOl. 

The choice of pure molybdenum as the prime candidate ma- 
terial for space reactor core heat pipes is examined, and the advan- 
tages and disadvantages of this material are brought into focus. 
Even though pure molybdenum heat pipes have been built and 
tested, this metal’s high ductile-brittle transition temperature and 
modest creep strength place significant design restrictions on a core 
heat pipe made frgn it. Molybdenum alloys are examined with 
regard to their promise as potential replacements for pure molybde- 
num. The properties of TZM and molybdenum-rhenium alloys are 
examined, and it appears that Mo-Re alloys with 10 to 15 wt % 
rhenium offer the most advantage as an alternative to pure molyb- 
denum in space reactor core heat pipes. 


2209 Reactor Safety 


12390 (ALO—133) LWR design decision methodology: 
Phase II. Final report. (Energy, Inc., Kent, WA (USA)). Jan 
1981. Contract AC04-76DP00789. 79p. (EI—80-17). NTIS, 
PC A05/MF AOl1. 

Techniques were identified to augment existing design proc- 
ess at the component and system level in order to optimize cost and 
safety between alternative system designs. The method was demon- 
strated using the Surry Low Pressure Injection System (LPIS). 
Three possible backfit options were analyzed for the Surry LPIS, 
assessing the safety level of each option and estimating the acquisi- 
tion and installation costs for each. (DLC) 


12391 (SAND—81-0361C) CSQ calculations of H2 deto- 
nations in Zion and Sequoyah. Byers, R.K. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 20p. (CONF-810120—2). NTIS, PC A02/MF 
AOl. 

From Workshop on the impact of hydrogen on water reac- 
tor safety; Albuquerque, NM, USA (26 Jan 1981). 

The purpose of the calculations described here was to pro- 
duce estimates of detonation - caused loads on reactor containment 
structures. These results can be used for comparison with approxi- 
mate structural damage criteria, or for detailed boundary conditions 
in structural response calculations. The important questions involve 
both direct loading of containment resulting from detonations in 
hydrogen:air mixtures, and missile-containment impacts following 
such detonations. 


12392 (UCID—18954) Processing techniques for data 
from the GKSS pressure suppression experiments. Holman, 
G.S.; McCauley, E.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 22 Dec 1980. Contract W-7405- 
ENG-48. 96p. NTIS, PC A05/MF AOl1. 

This report describes techniques developed at LLNL for 
processing data from large-scale steam condensation experiments 
being performed by the GKSS Research Center in the Federal Re- 
public of Germany. In particular, the computer code GKPLOT, a 
special evaluation program for generating time-history plots and 
numerical output files of GKSS data, will be discussed together 
with tape handling techniques to unblock the data to a form com- 
patible with the LLNL octopus computer network. Using these 
data processing techniques, we have provided a convenient means 
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of independently examining and analyzing a very extensive data 
base for steam condenstaion phenomena. In addition, the techniques 
developed for handling the GKSS data are applicable to the treat- 
ment of similar, but perhaps differently structured, experiment data 
sets. 


12393 Behavior of contained radioactive suspensions. 
Reed, L.D.; Lee, K.W.; Gieseke, J.A. (Battelle, Columbus 
Lab, Ohio). Nuclear Science and Engineering ; 75: No. 2, 
167-180(Aug 1980). 

The behavior of contained aerosols following a hypothetical 
accident of a liquid-metal fast breeder reactor is analyzed. The ef- 
fects of turbulent coagulation, thermophoretic deposition, and re- 
duced agglomerate density are included in the analysis. The method 
of moments is utilized as a solution procedure and is discussed in 
some detail. Calculated results are compared with previous labora- 
tory measurements. The predictions of the suspended aerosol con- 
centration are found to be somewhat conservative but in general 
agreement with experimental results. 37 refs. 


12394 Steam chugging in a boiling water reactor pres- 
sure-suppression system. Pitts, J.H. (Ges fuer Reaktorsicher- 
heit Garching, Ger). International Journal of Multiphase 
Flow ; 6: No. 4, 329-344(Aug 1980). 

The basic design of Boiling Water Reactor (BWR) power 
plants includes a pressure-suppression system which is built to keep 
the pressure inside the containment shell below allowable bounds in 
case of an accident. The most restrictive design conditions con- 
ceived for a BWR pressure-suppression system occur during a pos- 
tulated loss-of-coolant accident (LOCA). This paper concerns one 
phenomenon called “steam chugging” which could occur during 
late stages of a LOCA and which could produce large forces on 
components in a BWR pressure-suppression system. 17 refs. 


12395 Proceedings of the sixth world conference on 
earthquake engineering [held at] New Delhi, January 10-14, 


1977. Vol.3. Meerut, India; Sarita Prakashan (1977). vp. 
(CONF-770103—(Vol.3)). 

From 6. world earthquake conference; New Delhi, India (10 
Jan 1977). 

Separate abstracts were prepared for individual papers. 
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12396 Energy storage. Butterworth, J. (Atomic Energy 
Research Establishment, Oxfordshire, England). pp 285-290 
of Proceedings of the sixth international CODATA confer- 
ence. Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press 
(1979) 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

The subject of energy storage is surveyed in such a way as 
to give some ideas of the scope and structure of the technologies 
involved. Methods of primary and secondary energy storage are 
tabulated. The economics of energy storage systems is shown in a 
diagram in which capital cost ($/kWh) is plotted vs energy density 
(kWh/liter). Heat storage, potentially of great importance, is dis- 
cussed in greater detail. Methods and materials are noted. It is 
pointed out that, since over a hundred separate technologies are 
recognized in the energy field, the magnitude of the data handling 
problem is substantial and calls for international agreement. 6 fig- 
ures. (RWR) 


2505 Flywheels 


12397 (UCRL—15307) Alpha-ply laminated-disc flywheel 
rotor. Nimmer, R.P. (General Electric Co., Schenectady, 
NY (USA). Corporate Research and Development Dept.). 
1980. Contract W-7405-ENG-48. 9p. NTIS, PC A02/MF 
AOl. 

The composite flywheel concept being developed under this 
Lawrence Livermore Laboratory contract is made up of a laminat- 
ed S2-glass/epoxy disc and a filament wound graphite/epoxy outer 
ring. The two components are assembled with an interference fit 
and an aluminum hub is elastomerically bonded to the central disc. 
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With this approach both high energy density and high volume effi- 
ciency (in comparison to other composite rotors) should be attain- 
able. During the past fiscal year, two hybrid disc/ring flywheels 
were built and tested at the Johns Hopkins Applied Physics Labo- 
ratory. These wheels reached approximately 54 Wh/kg and 57 
Wh/kg (24.5 Wh/Ib.) and (26 Wh/Ib.) before ultimate failure. In 
addition, two larger prototype flywheels were designed and built. 
As a part of the design process, extensive information was gathered 
with respect to failure modes, material properties, residual stresses 
and dynamic characteristics. The improved design of these larger 
wheels should be reflected by energy densities in the vicinity of 60 
to 66 Wh/kg (27 to 30 Wh/lb.). At writing, the first prototype 
wheel is currently being tested at the Oak Ridge National Labora- 
tory. 


2506 Thermal 


REFER ALSO TO CITATION(S) 12228, 12248, 12249, 12250, 12396, 12418, 
12438, 12527 


12398 (LBL—10210) Aquifer thermal energy storage: a 
numerical simulation of Auburn University field experiments. 
Tsang, C.F.; Buscheck, T.; Doughty, C. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1980. Con- 
tract W-7405-ENG-48. 46p. NTIS, PC A03/MF AO1. 

The computer simulation of two cycles of a seasonal aquifer 
thermal energy storage experiment recently carried out by Auburn 
University is described. The simulated production temperatures and 
energy recovery factors agree very well with the field data. A gen- 
eral description of the experiments and the numerical model used 
are given. Discussions are also given on the determination and 
choice of various parameters used in the simulations. These are fol- 
lowed by a detailed comparison of simulated and observed tem- 
perature distributions. 


12399 (ORNL/CSD—74) Simulation of four pure con- 
duction paraffin-wax freezing experiments. Deal, R.; Solo- 
mon, A.D. (Union Carbide Corp., Oak Ridge, TN (USA). 
Computer Sciences Div.). Jan 1981. Contract W-7405-ENG- 
26. 37p. NTIS, PC A03/MF AO1. 

Four freezing experiments with N-Octadecane paraffin wax 
are described. Their results are analyzed using a variety of math- 
ematical techniques for conduction phase-change problems. It is 
concluded, among other things, that the effective thermal conduc- 
tivity of the solid wax in this case is about 3.5 times the literature 
value. 


2509 Batteries 


REFER ALSO TO CITATION(S) 12547 


12400 (AD-A—085661) Lithium-thionyl] chloride battery. 
Quarterly report No. 5, 1 November 1979-31 January 1980. 
Dey, A.N.; Hamilton, N.; Bowden, W.; Witalis, P.; Cubbi- 
son, D. (Duracell International, Inc., Burlington, MA 
(USA). Lab. for Physical Science). Jun 1980. Contract 
DAABO07-78-C-0563. 61p. NTIS, PC A04/MF AOl1. 

The Li/SOCI2 inorganic electrolyte system is the highest 
energy density system known to data. It consists of a Li anode, a 
carbon cathode and SOCI2, which acts both as a solvent and cath- 
ode active material. The electrolyte salt that has been used most ex- 
tensively is LiAICI4, but salts such as Li2BI10CI10 and 
Li2O(AICI13)2 have also been used successfully in this system for 
improving the shelf life characteristics. The main objective of this 
program is to develop high rate Li/SOCI2 cells and batteries for 
portable applications of the U.S. Army. The cells and batteries 
must deliver higher energy densities than are presently available 
and must be safe to handle under field conditions. 


12401 (AD-A—085669) Cadmium electrode investigation. 
Final report, 16 July-4 December 1979. Buck, E. (Eagle- 
Picher Industries, Inc., Joplin, MO (USA). Couples Dept.). 
Mar 1980. Contract F33615-79-C-2056. 12p. NTIS, MF 
AOl. 
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Methods for improving the loading and utilization of active 
material in electrochemically impregnated cadmium electrodes 
were studied using sweep voltametry and galvanostatic pulse im- 
pregnation. Loading levels and utilization were found to decrease 
with cycling when the potentiostatic pulse method was used and 
impregnation times beyond one hour resulted in unacceptable sur- 
face loading. The use of galvanostatic pulse impregnation appeared 
to offer greater promise; however, solution composition, tempera- 
ture and the pulse regime remain to be optimized. Several areas are 
recommended for further study including understanding of the ca- 
thodic processes, the economics of the counter electrode, solution 
pH control, definition of the process parameters and the effect of 
plaque pore morphology on loading efficiency. 


29 ENERGY PLANNING AND POLICY 


12402 (DOE/S—0010(81)(Vol.2)) Secretary's annual 
report to Congress. Volume II. Budget highlights, 1982. (De- 
partment of Energy, Washington, DC (USA)). Jan 1981. 
8lp. NTIS, PC A0S5/MF AO1. 

DOE budget requests for FY 1982 is summarized and then 
detailed. Budget highlights of the energy programs include: conser- 
vation; research, development, and applications (fossil energy, solar, 
electric energy and energy storage systems, magnetic fusion, nucle- 
ar fission, environment); regulation and energy information; direct 
energy production, and strategic petroleum reserves. Additional 
programs and their budget requests are given for: general science, 
defense activities, and departmental administration. The FY 1981 
supplemental and recission request is indicated. Special budget anal- 
yses are given for Federal fossil, Federal solar, nuclear waste, con- 
servation, and alternative fuels activities programs. The organiza- 
tional table is presented. Extensive statistics are presented in the ap- 
pendix. (MCW) 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 12405, 12453, 12454, 12479 


12403 Validation and assessment issues of energy models, 
proceedings of a workshop, 1979. Gass, S.I. (Ed.). (NBS, 
Natl Eng Lab, Washington, DC). National Bureau of Stand- 
ards (U.S.), Special Publication ; No. 569, 571(1980). 

This workshop proceedings contains 29 papers dealing with 
the theoretical and applied state-of-the-art of validation and assess- 
ment, with emphasis on energy mathematical modeling. The fol- 
lowing areas are addressed: activities of the Department of Energy 
in assessment and validation, taxonomy and structure of assessment 
and validation, the relationship between model assessment and 
policy research, the Electrical Power Research Institute’s Energy 
Modeling Forum and projects, independent third-party model as- 
sessment, the Texas National Energy Modeling Project, manage- 
ment and improvement of the modeling process, complexity of 
model evaluation, definitions and structure of model assessment ap- 
proaches, model access and documentation, energy and econome- 
tric models, and sensitivity analysis. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 11945, 11946, 12746, 12778, 12826, 12827 


12404 Federal and state roles in water quality mainte- 
nance and the impact on energy development. Wright, A.P.; 
Roderique, D.D.; Krug, E.P. Energy and the Environment 
(New York) ; 56-61(1979). 

Presented is the analysis of Federal and state roles in water 
quality maintenance and the conclusion is derived that during the 
period of regulatory development, it is critical that both Federal 
and state authorities work cooperatively to achieve the dual goals 
of energy supply and environmental protection. 
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2905 Research, Development, Demonstration, And 
Commercialization 


— ALSO TO CITATION(S) 12105, 12135, 12137, 12402, 12420, 12422, 
q 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 11993, 12023, 12058, 12064, 12073, 12074, 
12075, 12076, 12077, 12078, 12079, 12080, 12081, 12082, 12083, 12084, 12089, 
12410, 12411, 12414 


2907 Transport And Storage 
REFER ALSO TO CITATION(S) 12396, 12438, 12529 
2910 Conservation 


REFER ALSO TO CITATION(S) 12434, 12437, 12441, 12444, 12445, 12447, 
12450, 12451, 12452, 12453, 12454, 12455, 12460, 12479, 12523 


12405 (CONF-810111—2) Data and methodological prob- 
lems in establishing state gasoline-conservation targets. 
Greene, D.L.; Walton, G.H. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 42p. NTIS, PC 
A03/MF AO1. 

From Annual meeting of the Transportation Research 
Board; Washington, DC, USA (12 Jan 1981). 

The Emergency Energy Conservation Act of 1979 gives the 
President the authority to set gasoline-conservation targets for 
states in the event of a supply shortage. This paper examines data 
and methodological problems associated with setting state gasoline- 
conservation targets. The target-setting method currently used is 
examined and found to have some flaws. Ways of correcting these 
deficiencies through the use of Box-Jenkins time-series analysis are 
investigated. A successful estimation of Box-Jenkins models for all 
states included the estimation of the magnitude of the supply short- 
ages of 1979 in each state and a preliminary estimation of state 
short-run price elasticities, which were found to vary about a 
median value of -0.16. The time-series models identified were very 
simple in structure and lent support to the simple consumption 
growth model assumed by the current target method. The authors 
conclude that the flaws in the current method can be remedied 
either by replacing the current procedures with time-series models 
or by using the models in conjunction with minor modifications of 
the current method. 


12406 Fundamental aspects of energy conservation policy. 
Van Gool, W. (Oak Ridge Assoc Univ, Tenn). Energy 
(Oxford) ; 5: No. 5, 429-444(May 1980). 

The formulation of a governmental energy-conservation 
policy requires that the issues involved be fundamentally analyzed. 
Information transfer, more intensive use of data, and good house- 
keeping can all contribute to reduced energy use. The major 
choice, however, is between producing the present mix of materi- 
als, commodities, and services more efficiently or decreasing 
demand for them. The first option is referred to as the “technical- 
fix”, the second one as “change of life style”. If the first option 
fails, changes in lifestyle might become mandatory. This paper deals 
with the technical-fix approach. A crucial aspect of the technologi- 
cal fix approach is that, within the present rules, capital investinents 
for saving direct energy can only be made after the increase in 
energy price has taken place or when it can be firmly anticipated 
on a short term. At this point, however, the time needed for 
making these capital investments is lacking, and adverse economic 
consequences can be expected. It is therefore the major task of gov- 
ernmental policy to induce conservation before it is economically 
acceptable or possible. This requires some form of government in- 
teraction. The theory developed in this paper provides a method by 
which to rank the options according to the energy saved per dollar 
of public funds invested. This measures the difference between the 
objectives of the private sector and those of society. 21 refs. 
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2920 Supply, Demand, And Forecasting 


12407 (DOE/EIA—0202/4-2) Short-term energy outlook. 
Volume II. Methodology. (Department of Energy, Washing- 
ton, DC (USA). Energy Information Administration). Aug 
1980. 73p. NTIS, PC A04/MF AOl1. 

In this series, Volume I discusses the forecasts and projec- 
tions of each major energy source or fuel. Volume II analyzes spe- 
cial issues or problems and includes descriptive materials on the 
analytical techniques or methodologies used in preparing short-term 
forecasts. Volume II includes sections by J. Philip Childress, devel- 
oper of the Short-Term Integrated Forecasting System (STIFS), on 
Factors Affecting the Level of Primary Petroleum Inventories and 
on the Forecasting Methodology for Petroleum Balances in STIFS. 
Scott Sitzer writes on natural gas and residual fuel oil pricing, and 
Derriel Cato, Cecelia Chu, Neil Gamson, and John Hartmann, on 
modeling of petroleum-product and electricity demands. The Ap- 
pendix provdes a table of the conversion factors used in the STIFS 
system. 


12408 (PNL—3422(Exec.Summ.)) Analysis of the results 
of Federal incentives used to stimulate energy production. 
Cone, B.W.; Sheppard, W.J.; Cole, R.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Feb 1981. Con- 
tract AC06-76RL01830. 19p. NTIS, PC A02/MF AO1. 

This study enhances the formulation of a national incentive 
policy for renewable resource utilization by examining past incen- 
tives for traditional energy forms. The research summarized builds 
on an analysis which estimated that in the years between 1918 and 
1977 the Federal government expended $217.4 billion (1977 dol- 
lars), representing 33 distinct incentives, for incentives to stimulate 
energy production. The energy types considered were nuclear, hy- 
droelectricity, coal, oil, natural gas, and electricity. The present 
study shows that extra production induced by the incentives con- 
sidered was at least 61 quadrillion Btu (quad). A summary is pre- 
sented of the results of the 33 incentives in terms of their effects on 
energy price and quantity as well as on nonquantifiable values such 
as Federal-state relations, competition, and capital formation. The 
findings are reported so that the dialog can continue to incorporate 
the lessons from past incentives to the production of energy from 
traditionai sources into a Federal renewable resource energy policy. 
They are reported as a budget to serve as a point of departure for 
future debate centering on the cost of specific Federal actions over 
relatively short periods. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 11950, 12075, 12112, 12117, 12118, 12119, 
12408, 12447, 12824 


12409 (DOE/OSE—0005(Vol.1)(No.3)) Institutional ori- 
gins of the Department of Energy: the Federal Energy Admin- 
istration. Anders, R.M. (USDOE Office of the Secretary, 
Washington, DC. Historian's Office). Nov 1980. 3lp. NTIS, 
PC A03/MF AOl1. 

The Federal Energy Administration was the successor of the 
Federal Energy Office, a short-term organization created to coordi- 
nate the government's response to the Arab oil embargo. In Octo- 
ber 1977, it became part of the Department of Energy. A brief his- 
tory of the period from 1974 to 1977 specifically concerning these 
agencies is presented. Discussed are: the Arab Oil Embargo, the 
Federal Energy Office, the Federal Energy Administration, the 
Autumn Crisis (1974), Zarb Rebuilds the Agency, the Energy 
Policy and Conservation Act, the Energy Conservation and Pro- 
duction Act, Program Growth, and Energy Reorganization. Re- 
cords of the Federal Energy Administration are briefly presented. 


12410 (DOE/RG/06667—T1(Vol.1)) Powerplant produc- 
tivity improvements and regulatory incentives. Hardy, D.; 
Brown, D. (Texas Energy and Natural Resources Advisory 
Council, Austin (USA); Texas Univ., Austin (USA). Center 
for Energy Studies). 27 Oct 1980. Contract ACOI- 
78RG06667. 180p. NTIS, PC A09/MF AO. 

The purpose of this study was to examine the benefits to be 
gained from increased powerplant productivity and to validate and 
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demonstrate the use of incentives within the regulatory process to 
promote the improvement of powerplant productivity. The system- 
wide costs savings to be gained from given productivity improve- 
ment scenarios are estimated in both the short and long term. Nu- 
merous reports and studies exist which indicate that productivity 
improvements at the powerplant level are feasible and cost effec- 
tive. The efforts of this study widen this focus and relate system- 
wide productivity improvements with system-wide cost savings. 
The initial thrust of the regulatory section of this study is to vali- 
date the existence of reasonable incentive procedures which would 
enable regulatory agencies to better motivate electric utilities to im- 
prove productivity on both the powerplant and system levels. The 
voluntary incentive format developed in this study was designed to 
facilitate the link between profit and efficiency which is typically 
not clear in most regulated market environments. It is concluded 
that at the present time, many electric utilities in this country could 
significantly increase the productivity of their base load units, and 
the adoption of an incentive program of the general type recom- 
mended in this study would add to rate of return regulation the 
needed financial incentives to enable utilities to make such improve- 
ments without losing long-run profit. In light of the upcoming oil 
import target levels and mandatory cutbacks of oil and gas as boiler 
fuels for electric utilities, the use of incentive programs to encour- 
age more efficient utilization of coal and nuclear base load capacity 
will become far more inviting over the next two decades. 


12411 (DOE/RG/06667—T1(Vol.2)) Powerplant produc- 
tivity improvements and regulatory incentives. Volume II. Ap- 
pendices. (Texas Energy and Natural Resources Advisory 
Council, Austin (USA); Texas Univ., Austin (USA). Center 
for Energy Studies). 1980. Contract AC01-78RG06667. 42p. 
NTIS, PC A03/MF AO1. 

Appendices Volume II contain a number of highly rigorous 
proofs for some of the major assertions made in the text. Basically, 
these proofs relate to: the inability of rate of return regulation to 
encourage utilities to select a cost-minimal mix of inputs during pe- 
riods of rapid growth; the capability of a voluntary incentive plan 
with design characteristics similar to the general format developed 
in this study to improve the characteristics of rate of return reguia- 
tion in that area; and, the effectiveness of the general incentive 
format in a dynamic as well as a static setting. It should be noted, 
however, that the primary argument in behalf of the general incen- 
tive format is that it clearly offers to rate of return regulation a 
strong connection between profit and efficiency (which is the pri- 
mary incentive for cost minimization in a functioning competitive 
market). The proofs presented in Appendices Volume II do not 
cover all the beneficiary aspects of the general incentive format. 
Those that are not included are fairly intuitive. 


12412 (PB—80-203730) Incentives for technological inno- 
vation in air pollution reduction: an ETIP policy research 
series. Volume 4: analysis of the rationale and public com- 
ment regarding EPA’s proposed regulation on regional con- 
sistency. Final report. Evans, J.; Foskett, W.H. (Perform- 
ance Development Inst., Washington, DC (USA)). May 
1980. ContRACT NBS-78-3603. 62p. NTIS, PC A04/MF 
AOl. 

This report focuses on the proposed regulation for regional 
consistency in administration of regulations under the Clean Air 
Act of 1977. The origin of this proposed regulation is described. 
The proposed regulation is analyzed into logical components which 
structure a descriptive analysis of its specific administrative provi- 
sions. Public comments on the advance notice and subsequent 
notice of proposed rulemaking are also reviewed and analyzed with 
reference to the administrative components of the proposed regula- 
tion. Copies of the public comments and other pertinent documen- 
tation are appended. 


12413 Federal incentives for energy development. 
Bezdek, R.H.; Cone, B.W. (US DOE, Washington, DC). 
Energy (Oxford) ; 5: No. 5, 389-406(May 1980). 

This paper identifies and quantifies the incentives utilized by 
the Federal government to encourage the development of U.S. 
energy resources over the past half century. The incentives granted 
to the six major conventional sources of energy - nuclear energy, 
hydropower, coal, oil, natural gas, electricity - are categorized ac- 
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cording to eight general types: creation (prohibition) of organiza- 
tions, taxation, fees, disbursements, requirements, traditional gov- 
ernment services, nontraditional government services, and market 
activity. It is found that through fiscal year 1977 the Federal gov- 
ernment has expended $211 billion for incentives to encourage 
energy resource development. These incentives were distributed in 
the following manner: commercial nuclear power, $18 billion; hy- 
dropower, $15 billion; coal, $10 billion; oil, $101 billion; natural gas, 
$16 billion; and electricity transmission/distribution, /70 billion. 
The implications of these findings are discussed briefly. 17 refs. 


12414 Nuclear choice: are health and safety issues pre- 
empted. Henderson, G.B. II. Boston College Environmental 
Affairs Law Review ; 8: No. 4, 821-872(1980). 

This article examines the scope of the NRC’s regulatory ju- 
risdiction under the Atomic Energy Act in order to determine its 
proper effect on state siting laws. At the outset, a brief history of 
federal regulation of commercial nuclear power plants is set forth, 
and the cases that have dealt with the pre-emption issue in this area 
are reviewed. Next, an examination of the doctrine of federal pre- 
emption is conducted, focussing on the legal principles as they have 
been developed by the Supreme Court. Since the application of the 
pre-emption doctrine turns largely on the intent of Congress, the 
Atomic Energy Act and other pertinent federal legislation are ex- 
amined to discern how far Congress has sought to extend its power 
over regulation of nuclear power. Some policy questions are also 
explored to determine whether it is appropriate to imply an intent 
on the part of Congress to pre-empt the field. Finally, a conclusion 
having been reached, the practical problems of what types of evi- 
dence may be admitted into the state siting agency's hearing are 
discussed and some solutions offered. 


2940 Fossil Fuels 


12415 (PB—80-203375) An introduction to the COAL- 
TOWN impact assessment model. Staff report. Bender, L.D.; 
Temple, G.S.; Parcels, L.C. (Economics, Statistics, and Co- 
operatives Service, Washington, DC (USA). Economic De- 
velopment Div.). Apr 1980. 33p. NTIS, PC A03/MF AO1. 

The report is a layman’s description of the COALTOWN 
simulation model. COALTOWN simulates future employment, 
population, wages, migration, state and local tax receipts and inter- 
governmental transfers, and local government expenditures for 
counties in Montana, Wyoming, and North Dakota. It is designed 
to assess impacts of energy projects. Input data and output formats 
and uses of the model are described. The predictive accuracy of the 
estimated equations and the model limitations and shortcomings are 
cited. 


12416 (PB—80-205842) Choosing offshore pipeline 
routes: problems and solutions. Final report. Gowen, A.M.; 
Goetz, M.J.; Waitsman, I.M. (New England River Basins 
Commission, Boston, MA (USA)). May 1980. 107p. NTIS, 
PC A06/MF AOl1. 

The report discusses the environmental and fisheries prob- 
lems associated with offshore pipelines. The report focuses on how 
these problems can be addressed during the pipeline planning and 
route selection process. Geologic hazards are highlighted as the 
major factors related to pipeline failure which can be addressed 
through the pipeline routing process. Habitats and ecosystems are 
particularly susceptible to installation-related disturbances. These 
areas as well as those where geologic hazards are most likely to be 
encountered are described. Fishing problems highlighted include 
loss of access to fishing areas due to pipelines both from platform 
to shore and between platforms. The effects of obstructions on 
bottom fishing gear are also considered. The concept of pipeline 
trenching for safety and stability is discussed. Finally, criteria to use 
in analyzing a proposed pipeline route are presented. Topics dis- 
cussed include general industry siting criteria, geologic and envi- 
ronmental areas to avoid in pipeline siting and methods for mini- 
mizing unavoidable impacts. The report is designed to be used by 
scientists or engineers involved in offshore petroleum pipeline plan- 
ning. 
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2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 12089, 12099 


12417 (DOE/RA/00001—TS5(Vol.2)) Synfuel program 
analysis. Volume II. VENVAL users manual. Muddiman, 
J.B.; Whelan, J.W. (Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (USA)). Jul 1980. Contract AC09- 
76SRO00001. 145p. NTIS, PC A07/MF AOl1. 

This volume is intended for program analysts and is a users 
manual for the VENVAL model. It contains specific explanations 
as to input data requirements and programming procedures for the 
use of this model in handling various cases. VENVAL is a general- 
ized computer program to aid in evaluation of prospective private- 
sector production ventures. The program can project interrelated 
values of installed capacity, production, sales revenue, operating 
costs, depreciation, investment, debt, earnings, taxes, return on in- 
vestment, depletion, and cash flow measures. It can also compute 
related public sector and other external costs and revenues if unit 
costs are furnished. (DMC) 


2960 Electric Power 


12418 (EPRI-EM—1606) Survey of utility load manage- 
ment and energy conservation projects. Final report. (EUS, 
Inc., Pittsburgh, PA (USA)). Nov 1980. Contract W-7405- 
ENG-26. 508p. NTIS, PC A22/MF AOl. 

Energy conservation and load management technologies are 
being looked at more closely and with greater interest than ever 
before by the utility industry. This survey is a compilation of on- 
going utility activities in these and closely related areas. Individual 
project descriptions provide a broad overview of utility goals and 
objectives in pursuing the work and, where available, specific re- 
sults from these activities. In addition to individual project descrip- 
tions, projects are also listed in tabular form according to generic 
technologies. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 12436, 12441 


12419 (DOE/RG/00335—03) Discussion series on 
PURPA related topics: information to customers. Sturgeon, 
J.I. (City Utilities of Springfield, MO (USA)). Aug 1980. 
Contract FC01-77ZZ00335. 183p. NTIS, PC A09/MF AOl1. 

This volume relates primarily to Time-of-Day rates standard, 
PURPA IB(d)3, and deals with the content and methods of provid- 
ing rate and conservation information to customers when Time-of- 
Day rates are used. Information to customers in the Demonstration 
and Pilot Projects fell mainly into four categories: administrative 
communications; explanations of new rate structures; information 
and advice on load management; and facts, recommendations and 
encouragements about energy conservation and end-use improve- 
ment. Administrative communications were about such matters as 
the existence of Projects, their funding, their periods of perform- 
ance, the selection of their test customers, conditions of participa- 
tion, procedural changes during the tests, and the time and condi- 
tions of ending the tests. These communications were important to 
good customer cooperation. All Demonstration Projects devoted 
considerable effort to the crucial task of clearly explaining the 
rationale of Time-of-Use (TOU) pricing and the test rate structures. 
The Projects then presented the concept of TOU pricing as a 
means of (a) fairly charging customers the true cost of their elec- 
tricity and (b) rewarding them for shifting consumption to times 
when costs are less. For the most part, Demonstration Projects 
gave specific information on the individual customer’s own rate 
structure and none on any others that were under test. The infor- 
mation was presented in face-to-face interviews, group presenta- 
tions, television, radio, and print media, and traveling exhibits. The 
results are evaluated. (LCL) 





30 DIRECT ENERGY CONVERSION 
2990 Unconventional Sources And Power Generation 


2990 Unconventional Sources And Power Generation 


12420 (CONF-800482—, pp 171-172) Biomass refining 
program plan. Douglas, L.J. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Domestically produced liquid fuels are urgently needed to 
offset the spiraling increases in the price of imported crude oil. This 
need provides the driving force for the DOE/SERI fermentation 
program, that has a principal thrust the near-term development of a 
large ethanol production capability in the United States. The first 
plants on-stream will use carbohydrate crops as a feedstock, these 
will be followed by plants using cellulosic or lignoc®llulosic materi- 
als as the feedstock. The base plan is directed toward a program of 
PDU and pilot plant development, supported by process and ex- 
ploratory research. 


12421 (CONF-800482—, pp 225-227) Outlook for trans- 
portation fuels. Bentz, E.J. Jr. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

A brief snapshot of the key concerns and opportunities in 
the development of alternate transportation fuels is given. The con- 
cerns that have both necessitated the need for, and affect the com- 
mercialization of alternate transportation fuels in general, and alco- 
hol fuels for automobiles in particular are discussed. 


12422 (CONF-800482—, pp 351-353) DOE alcohol pro- 
gram. Tarr, T. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 


12423 (EPRI-WS—79-225, pp 20.1-20.7) Overview of the 
Department of Energy's program for recovery of energy and 
materials from urban solid waste. Donnelly, P.F. Oct 1980. 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

The primary mission of the Department of Energy's Urban 
Waste Program is to promote energy conservation through the 
widespread use of urban solid waste as a source of energy and ma- 
terials. The Program Branch has developed a strategy for assisting 
public and private entities who have an opportunity to conserve 
energy through the utilization of the resources contained in their 
urban wastes. The strategy focuses on the existing impediments to 
the implementation of e1sergy recovery projects. The initial goal is 
to reduce technical impediments by achieving commercial scale 
demonstration of promising technologies in a variety of institutional 
secttings. The demonstration of energy recovery technologies will 
reduce many of the risks which are causing municipalities and the 
private sector to be both cautious and conservative toward poten- 
tial recovery projects. In the interim, the strategy calls for the fed- 
eral government to share in the risks of desirable projects by assum- 
ing part of those risks that other project participants are unable to 
either assume or manage. 


12424 (PB—80-202112) Gasohol: prospects and implica- 
tions. Agricultural economic report. Meekhof, R.; Gill, M.; 
Tyner, W. (Economics, Statistics, and Cooperatives Service, 
Washington, DC (USA). National Economics Div.). Jun 
1980. 36p. NTIS, PC A03/MF AO1. 

The authors of this report address the prospects and implica- 
tions of gasohol--an alternative fuel partially derived from agricul- 
ture. They examine current and proposed legislation (as of March 
31), current and near-term ethanol production capacity, the eco- 
nomics of ethanol production, and its impact on the balance of 
trade and the farm sector. The authors look at many issues of inter- 
est to policymakers and the general public. 


12425 Biomass: state-of-the-art. Peart, R.M. Minneapo- 
lis, MN; MASEC Center (1980). 12p. (CONF-8009127—3). 

From Mid-America solar update conference; Saint Paul, 
MN, USA (9 Sep 1980). 

The potential for producing liquid, gaseous, and solid fuels 
from biomass is described in this paper. The cost of production and 
availability of biomass are discussed. The production of ethanol 
from corn grain is gaining interest. The economics and efficiency of 
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grain alcohol production are considered. The food versus fuel issue 
is related and the possible solution of this issue by using cellulosic 
wastes as feedstocks is discussed. The state-of-the-art in gas fuels 
from biomass involves thermochemical or biochemical processes. 
Both are in the research and development stages. The use of bio- 
mass as a solid fuel is reviewed. 
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12426 (DOE/NASA/10769—13) Performance calcula- 
tions for 1000 MWe MHD/steam power plants. Pian, C.C.P.; 
Staiger, P.J.; Seikel, G.R. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). 1981. Contract AI01-77ET10769. 14p. (NASA- 
TM—81667; CONF-810106—4). NTIS, PC A02/MF AOI1. 
From 19. Aerospace Sciences meeting; St Louis, MO, USA 


(12 Jan 1981). 
The effects of MHD generator operating conditions and con- 


straints on the performance of MHD/steam power plants are inves- 
tigated. Power plants using high-temperature combustion air pre- 
heat (2500°F) and plants using intermediate-temperature preheat 
(1100°F) with oxygen enenrichment are considered. Variations of 
these two types of power plants are compared on the basis of fixed 
total electrical output (1000 MW/sub e/). Results are presented to 
show the effects of generator length and level of oxygen enrich- 
ment on the plant thermodynamic efficiency and on the required 
generator mass flow rate. Factors affecting the optimum levels of 
oxygen enrichment are analyzed. It is shown that oxygen enrich- 
ment can reduce the magnet stored energy requirement. 


12427 (FE—2895-10) Report on the MHD performance 
demonstration experiment, October 1, 1979-September 30, 
1980. Starr, R.F.; Christensen, L.S.; Whitehead, G.L.; Gar- 
rison, G.W.; Seiber, B.L.; Lowry, R.L. (Arnold Engineer- 
ing Development Center, Arnold Air Force Station, TN 
(USA)). Oct 1980. Contract AI01-78ET11417. 156p. NTIS, 
PC A08/MF AOl1. 

The Arnold Engineering Development Center (AEDC) has 
been under contract with the Dept. of Energy (DOE) since De- 
cember 1973 to modify existing equipment, install new hardware, 
and conduct a magnetohydrodynamic (MHD) High Performance 
Demonstration Experiment (HPDE). The objective of this experi- 
mental research is to demonstrate the attainment of MHD perform- 
ance on a sufficiently large scale to verify that the projected com- 
mercial MHD objectives are possible. The testing of the compieted 
MHD system under power-producing conditions during the period 
from October 1, 1979, to September 30, 1980, is described. Initial 
experimental results have been obtained with the channel confi- 
gured in the Faraday mode. The resistive loading was selected to 
give low supersonic velocities over the entire channel length. Tests 
have been conducted at magnetic fields up to 4.1 Telsa (T) (70 per- 
cent of design). Up to 23.5 MW of power has been produced to 
date (50 percent of design) for an enthalpy extraction of approxi- 
mately 9 percent. Several electrical and hardware deterioration 
problems have developed during operation. High voltage electrical 
failures, such as arcs to ground at several locations at the high volt- 
age end of the system and in the load circuit have occurred. Nozzle 
erosion and significant electrode cap ablation near the channel inlet 
have also been observed. Repair and improvement of these prob- 
lems are underway. An analysis of the HPDE data has indicated 
the voltage drop is considerably in excess of those predictions used 
in the design of the HPDE channel. Voltage drops up to approxi- 
mately 1500 v have been observed at a mean wall temperature of 
700°K. Extensive studies of electrode surface temperature distribu- 
tions and alternate electrode cap materials have been undertaken. 


12428 (PNL—3627) Electrochemical corrosion of iron- 
magnesium-alumina spinel (FMAS) in molten potassium salts 
and coal slag. Marchant, D.D.; Griffin, C.W.; Bates, J.L. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Jan 1981. Contract AC06-76RL01830. 113p. NTIS, PC 
A06/MF AOl1. 

Iron, magnesium-alumina spinel (FMAS) (0.25 FesQ, . 0.75 
MgAlO,) has been considered for use as an electrode in 
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magnetohydrodynamic (MHD) generator channels. Predominantly 
an electronic conductor, FMAS has adequate electrical conductiv- 
ity (>1 S/m) above 520°K. In addition, FMAS can be easily fabri- 
cated into a form and sintered in air to >90% theoretical density 
and has a melting point of 2124 +- 20°K. Laboratory tests to meas- 
ure both the electrochemical and chemical corrosion of FMAS in 
molten K2COs, K2SO, and coal slags were developed at the Pacific 
Northwest Laboratory to evaluate the relative corrosion of FMAS. 
Under isothermal conditions, a direct electric current was passed 
between an anode and a cathode through a molten electrolyte. The 
molten coal slags were synthetic high-calcium, low-iron Montana 
Rosebud and low-calcium, high-iron Illinois No. 6. Evaluations of 
electrochemical corrosion were made as functions of current densi- 
ty, temperature, and slag composition. These results were compared 
to those of FMAS tested without electric current. The corrosion 
rates and reaction products were investigated by optical micros- 
copy and scanning electron microscopy. Overall, FMAS has too- 
high an electrochemical corrosion rate to be considered as MHD 
electrodes in Montana Rosebud coal slag or in systems where only 
molten potassium salts are present. However, FMAS may be con- 
sidered for use in high-iron coal slags although the corrosion rates 
are still quite high even in these slags. 


1242S Unreliable data: its impact in modelling MHD 
power-generating devices. Rumble, J.R. Jr.; Beaty, E.C.; 
Pitchford, L.C. (Univ. of Colorado, Boulder). pp 243-246 of 
Proceedings of the sixth international CODATA confer- 
ence. Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press 
(1979). 

From 6. CODATA conference; Palermo, Italy (22 May 


1978). 
It is shown how certainties in basic atomic and molecular 


physics data which are used as input in modeling MHD plasma 
conductivity raises concerns about the validity of the predictability 
of the results. The need for high-technology data users to maintain 
a meaningful interaction with data centers about the quality of data 
used is demonstrated. (WHK) 


3005 Fuel Cells 


12430 (DOE/NASA/0161—5) Cell module and fuel con- 
ditioner. 4th quarterly report, July-September 1980. Hoover, 
D.Q. Jr. (Westinghouse Research and Development Center, 
Pittsburgh, PA (USA)). Oct 1980. Contract AJIO1- 
77ET11272. 71p. (NASA-CR—165189). NTIS, PC A04/MF 
AOl. 

Progress is reported on the second phase of a six phase pro- 
gram to develop commercially viable on-site integrated energy sys- 
tems (OS/IES) using phosphoric acid fuel cell (PAFC) modules to 
convert fuel to electricity. Phase II is a planned two year effort to 
develop appropriate fuel cell module and fuel conditioner conceptu- 
al designs. The fuel cell module development effort comprises three 
coordinated tasks: Task 1, design of large cell stacks; Task 2, stack 
fabrication; Task 3, stack testing. The fuel conditioner subsystem 
development task is the fourth technical task of this effort. Provi- 
sions for management, reporting and documentation is included as a 
fifth task. The work accomplished during this reporting period is 
described at the subtask level. 


12431 (DOE/NASA/0176—80/3) Preparation and evalu- 
ation of advanced electrocatalysts for phosphoric acid fuel 
cells. 3rd quarterly report, July-September 1980. Stonehart, 
P.; Baris, J.; Pagliaro, P. (Stonehart Associates, Inc., Madi- 
son, CT (USA)). Sep 1980. Contract AC03-78ET 15365. 30p. 
NTIS, PC A03/MF AOl1. 

Results are presented for hydrogen oxidation and hydrogen 
oxidation poisoned by carbon monoxide at levels between 0 and 
30%. Due to the high activities that are now being observed for 
our platinum based electrocatalysts, the hydrogen concentrations 
have been reduced to 10% levels in the gas supplies. This proce- 
dure allows a better evaluation of the extended performances for 
these catalysts. Perturbation techniques have been used to deter- 
mine that a mechanism for the efficient operation of our porous gas 
diffusion electrodes is diffusion of the carbon monoxide out of the 
electrode structure through the electrolyte film on the electrocata- 
lyst. A survey of the literature on platinum group materials (PGM) 
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has been carried out so that an identification of successful electro- 
catalysts can be made. Two PGM electrocatalysts were prepared 
and performance data for hydrogen oxidation in hot phosphoric 
acid in the presence of high carbon monoxide concentrations 
showed that they matched the best platinum on carbon electrocata- 
lysts but with an electrocatalyst cost that was half of the platinum 
catalyst cost. Further improvements are now obvious, so that the 
anode electrocatalyst costs can be further reduced. 


12432 (EPRI-EM—1481) Molten carbonate fuel cell 
system verification and scale-up. Interim report. King, J.M.; 
Reiser, C.A. (United Technologies Corp., South Windsor, 
CT (USA). Power Systems Div.). Jan 1981. 74p. NTIS, PC 
A04/MF AO1. 

The primary goal of this three year Project is to demonstrate 
the operability of a molten carbonate cell stack, an advanced fuel 
processor and critical system components in a subscale power plant 
context. The Project activities comprise three technical tasks: (1) 
Testing a nominal 2-kW stack of the configuration resulting from 
other EPRI sponsored work (RP114-2), (2) Testing a nominal 2-kW 
stack design at elevated pressures, drawing from the process devel- 
opment and design activities being carried out in complementary 
Niagara Mohawk Power Company and US Department of Energy 
Projects, and from the cell technology activity in Project KP1085- 
4, and (3) Testing a pressurized 20-kW breadboard power plant 
comprising advanced fuel processing (adiabatic reformer and gas 
clean-up systems resulting from Project RP1041-4), a stack of more 
than 100-cells and critical system ancillaries necessary for operation 
of dispersed generator power plants. The breadboard power plant 
will operate on distillate liquid fuels from petroleum and coal. ‘The 
activities performed in Tasks | and 2 during the initial 16 months of 
the contract are described. (WHK) 


12433 (NYSERDA—80-17) Molten carbonate fuel cell 
large stack development. Degan, L.J. (General Electric Co., 
Schenectady, NY (USA)). Jun 1980. 187p. New York State 
Energy Research and Development Authority, Albany, 
New York. 

Molten carbonate fuel cells (MCFC) are being developed as 
new electrical generation equipment to be used in power plants for 
utilities and industrial cogeneration applications. Coal-fired MCFC 
power plants are projected to have one of the highest efficiencies 
of any advanced generation concepts in addition to being environ- 
mentally attractive and economically competitive. The New York 
State Energy Research and Development Authority (NYSERDA) 
has supported this work with the objectives of bringing more busi- 
ness into New York State and of being part of a national program 
to develop a product that will benefit the citizens in the state. The 
program's scope consists of introductory tasks on electrode devel- 
opment, an application study, a gasifier study, and a definition of a 
stack configuration. The electrode development project investigat- 
ed 23 electrode materials for chemical stability and conductivity 
and found that 10 anode and five cathode materials warrant further 
investigation. Investigations were also started on dual-porosity elec- 
trodes and electroless plating Ni on SrTiO; for electrode material. 
During the application study, four major New York utilities and 
three industrial plants were contacted. Their requirements and rec- 
ommendations are summarized in the report. In the gasifier study, 
both Bell Aerospace Textron and General Electric gasifiers were 
investigated for use in a large coal-fired MCFC plant. The stack 
configuration definition resulted in a preliminary design of a fuel 
cell stack using internal manifolds and counterflow of the fuel and 
oxidant. Specifications, drawings, and material recommendations 
were made. 
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12434 (DOE/CS/60235—T2Z) Saving money with energy 
conservation: economic analysis of conservation measures. 
Bailey, J.E.; Roller, D.A.; Moor, W.C. (Arizona State 
Univ., Tempe (USA)). 1980. Contract AC01-78CS60235. 
47p. NTIS, PC A03/MF AOl1. 

The basic tools for performing simple economic analyses of 
energy-conservation measures are reviewed. Energy accounting es- 
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tablishes energy-utilization patterns and performance goals. Direc- 
tions for analyzing the utility bill are presented. Part 2 introduces 
ways to calculate the payback period, return on investment, and 
present worth of energy-conservation measures. Examples are 
given for reducing parking lot and indoor lighting, adding storm 
windows, reducing ventilation-fan running time, recycling boiler 
condensate, and shifting electrical-demand peak. A discussion of the 
inflation, depreciation, and income-tax ramifications of energy con- 
servation is offered. 


3201 Buildings 


REFER ALSO TO CITATION(S) 11970 


12435 (AD-A—085446) Concrete sandwich construction 
for energy conservation. Final report, October 1975-Septem- 
ber 1978. Keeton, J.R. (Civil Engineering Lab. (Navy), Port 
Hueneme, CA (USA)). Mar 1980. 19p. NTIS, PC A02/MF 
AOl. 


An abbreviated research study on use of shrinkage-compen- 
sating expansive concrete in sandwich-type wall and roof panels 
containing insulation at mid-thickness is described. The use of ex- 
pansive concrete is shown to be a technically viable concept for 
eliminating shrinkage cracking, thus preventing moisture penetra- 
tion which can reduce insulation effectiveness, cause deterioration 
of the insulating material, and accelerate steel corrosion. Embedda- 
ble resistance strain gages proved to be reliable for measuring ex- 
pansion and subsequent shrinkage of the experimental panels. As a 
result of this study, a comprehensive research program is proposed 
for experimental verification of design and field control measures 
that will permit the use of shrinkage-compensating cement mortars 
in sandwich panel construction. 


12436 (AD-A—085573) Comparison. of building loads 
analysis and system thermodynamics (BLAST) computer pro- 
gram simulations and measured energy use for Army build- 
ings. Interim report. Herron, D.; Windingland, L.M.; Hittle, 
D.C. (Army Construction Engineering Research Lab., 
Champaign, IL (USA)). May 1980. 43p. NTIS, PC A03/MF 
AOl. 


This report describes an analysis of actual measured energy 
consumption vs energy consumption simulated by the Building 
Loads Analysis and System Thermodynamics (BLAST) computer 
program. A dental clinic and a battalion headquarters and class- 
room building were modeled; comparisons of the BLAST output 
using Onsite weather and measured energy consumption data are 
made for the two buildings. The report includes tables and figures 
describing how well the BLAST program calculates the building's 
internal electrical load and, by comparing simulation results with 
measured values, predicts the building’s cooling load and chiller 
performance as described by the chiller electrical energy consump- 
tion. 


12437 (CONF-810315—6) Survey of advanced-heat-pump 
developments for space conditioning. Fairchild, P.D. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 15p. NTIS, PC A02/MF AO1. 

From 8. energy technology conference and exposition; 
Washington, DC, USA (9 Mar 1981). 

A survey of heat pump projects with special emphasis on 
those supported by DOE, EPRI, and the Gas Research Institute is 
presented. Some historical notes on heat pump development are dis- 
cussed. Market and equipment trends, well water and ground-coup- 
led heat pumps, heat-actuated heat pump development, and interna- 
tional interest in heat pumps are also discussed. 30 references. 


12438 (DOE/CS—0195) Distributed thermal energy stor- 
age in the residential sector: commercialization-readiness as- 
sessment and implementation strategy. (Department of 
Energy, Washington, DC (USA). Assistant Secretary for 
Conservation and Solar Energy). Aug 1980. 92p. NTIS, PC 
AOS/MF AOl1. 

The readiness of each of three candidate TES systems for 
near-term commercialization was examined. It was concluded that 
of these, TES for residential space and hot-water heating are tech- 
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nically and economically ready for commercialization. TES systems 
are unlikely to be more attractive than standard-heat-pump systems 
in all areas of the country; however, in many regions, particularly 
in the northeast and north central states, TES appears to be more 
attractive. In the not-too-distant future, use of TES with heat 
pumps may prove to be the best system nationwide. For the third 
system, TES for residential space cooling, it was found that those 
units that are presently technically viable would be too costly 
except in a few parts of the country; more development will be re- 
quired before these systems could be commercialized on a national 
scale. TES systems that might be used in commercial buildings 
(e.g., stores and office buildings) were not examined. Envir« - 
tal, market and economic, and institutional-readiness studies are pre- 
sented. Market penetration and benefit analysis are summarized. 
Barriers to commercialization are identified along with strategies 
for overcoming the barriers. Schedules and resource requirements 
are discussed. Summaries of the study techniques and additional in- 
formation are given in the appendices. (MCW) 





12439 (DOE/EIS—0050-DS) Residential Conservation 
Service Program: expansion to multifamily and commercial 
buildings. Environmental Impact Statement; draft supplement. 
(Department of Energy, Washington, DC (USA). Office of 
Environmental Compliance and Overview). Dec 1980. 333p. 
NTIS, PC E05/MF E05. 

This document is a draft Supplement to the Residential Con- 
servation Service (RCS) Program Environmental Impact Statement 
(EIS) (DOE/EIS-0050, November 1979). It addresses the potential 
impacts from the implementation of the Commercial and Apart- 
ment Conservation Service (CACS) Program proposed by the De- 
partment of Energy (DOE) to fulfill the requirements of the new 
Title VII of the National Energy Conservation Policy Act 
(NECPA) passed into law by Congress as a part of Title V of the 
Energy Security Act (ESA) of 1980. DOE has determined that the 
new CACS Program is sufficiently related to the RCS Program to 
be considered an extension of the RCS Program for administrative 
purposes and for purposes of compliance with the regulations 
which implement the procedural provisions of the National Envi- 
ronmental Policy Act (NEPA) as amended. Under ESA, the RCS 
Program is also extended to multifamily dwellings which are not 
centrally heated or centrally cooled; this Supplement covers the ex- 
tension of RCS to these dwellings. 


12440 (DOE/PE/70044—T3) Models for residential- and 
commercial-sector energy-conservation analysis: applications, 
limitations, and future potential. Final report. Cole, H.E.; 
Fullen, R.E. (Hittman Associates, Inc., Columbia, MD 
(USA)). Sep 1980. Contract AC01-79PE70044. 193p. NTIS, 
PC A09/MF AOl1. 

This report reviews four of the major models used by the 
Department of Energy (DOE) for energy conservation analyses in 
the residential- and commercial-building sectors. The objective is to 
provide a critical analysis of how these models can serve as tools 
for DOE and its Conservation Policy Office in evaluating and 
quantifying their policy and program requirements. For this, the 
study brings together information on the models’ analytical struc- 
ture and their strengths and limitations in policy applications these 
are then employed to assess the most-effective role for each model 
in addressing future issues of buildings energy-conservation policy 
and analysis. The four models covered are: Oak Ridge Residential 
Energy Model; Micro Analysis of Transfers to Households/Com- 
prehensive Human Resources Data System (MATH/CHRDS) 
Model; Oak Ridge Commercial Energy Model; and Brookhaven 
Buildings Energy Conservation Optimization Model (BECOM). 


12441 (DOE/TIC—11406) Pacific Northwest residential 
energy survey: report for Bonneville Power Administration 
and Pacific Northwest Utilities Conference Committee. 
(Elrick and Lavidge, Chicago, IL (USA)). Aug 1980. 
AC79-79BP 13061. 83p. NTIS, PC AOS/MF AO1. 

This study was planned and authorized by BPA and 
PNUCC to secure a substantial amount of information from resi- 
dential customers with individually metered electric service. These 
data will be of use primarily in forecasting energy demand and in 
measuring conservation practices and weatherization factors to 
assess energy-savings potential and the need for new conservation 
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programs. The study provides a data base which describes the prin- 
cipal demographic, family, dwelling, weatherization, and appliance 
characteristics of residential customers within each of the four 
states, and four climate zones and the Pacific Northwest. Electric- 
ity, natural-gas, and fuel-oil consumption data of customers inter- 
viewed were appended to the survey data collected so that these 
characteristics could be related to the amount of electricity or natu- 
ral gas consumed. Approximately one half of the data items in the 
questionnaire were cross-tabulated by whether the dwelling was 
owned or rented, dwelling type, the age of the dwelling, the type 
of main heating fuel used, five income levels, five electricity-rate 
levels, annual electricity consumption quartiles, and by annual natu- 
ral-gas-consumption quartiles. Nine tabulations of the data were 
performed in this manner: a Pacific Northwest weighted total 
(weighted to represent the proportion of customers residing in each 
state), the four states, and the four climate zones. These data are 
particularly useful in regional analyses and in determining the dif- 
ferences among customers based on these major characteristics. 


12442 (LBL—12065) Testing of air-flow windows for 
evaluation and application. Boehm, R.F.; Brandle, K. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1980. Contract W-7405-ENG-48. llp. (CONF- 
810405—5). NTIS, PC A02/MF AOl1. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

A description is given of how the performance of air-flow 
windows was assessed in comparison to a conventional window of 
good current design. Tests were performed in the University Build- 
ing Environment and Energy Laboratory which allowed tests quite 
representative of actual application conditions in a variety of verti- 
cal orientations. The actual application condition requirement ne- 
cessitated some approximations to the energy measurements which 
are not found in guarded hot box or calorimeter kinds of ap- 
proaches to performance evaluations. The testing technique and re- 
quired approximations are described. A possible type of solar-resi- 
dential application is also described briefly. 


12443 (MTR—80W86) Residential and commercial 
energy demand: framework for a system-dynamics model. 
Hartzler, R.E. (Mitre Corp., McLean, VA (USA). 
METREK Div.). Jun 1980. Contract AC01-79PE70104. 
109p. NTIS, PC A06/MF AO1. 

The problem definition for a system dynamics model (modi- 
fied FOSSIL2 national energy model) of residential and commer- 
cial energy demand is presented. Issues important in reproducing 
the dynamic behavior of residential and commercial energy demand 
are discussed. National policy options related to residential and 
commercial energy demand are identified and existing models and 
studies are described. An annotated bibliography describing data 
sources is contained in an appendix. 


12444 (NP—25258) TVA program summary, October 
1980. Report TVA/OP/ECR-81/19. (Tennessee Valley Au- 
thority, Chattanooga (USA). Div. of Energy Conservation 
and Rates). 1981. 46p. NTIS, PC A03/MF AOl1. 

The programs currently being conducted by TVA and dis- 
tributors of TVA power in the areas of energy conservation, solar 
and renewable energy, load management, and rate design are sum- 
marized. Programs summarized in the Conservation and Energy 
Management Branch include home insulation, heat pump financing, 
commercial and industrial energy conservation, low income initia- 
tives, and new homes conservation programs. Programs in the 
Solar Applications Branch are the Memphis and Nashville/Middle 
Tennessee solar-water-heater demonstration projects, wood-heater 
program, solar homes for the area, solar-modular-homes project, 
TVA facilities solar projects, commercial and industrial biomass 
and industrial passive space-conditioning programs. The Load Man- 
agement Branch is conducting air-conditioning and water-heater- 
cycling programs, a radio-controlled water heating/space condi- 
tioning project, a thermal storage field test, and an energy-use-dis- 
play meter test. Rate-reform initiatives, a load-research program, a 
solar-home load-research program, and an experimental cogenera- 
tion-rate program in the Rate Branch are summarized. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Buildings 


12445 (ORNL/CON—52) Performance and economics of 
the ACES and alternative residential heating and air condi- 
tioning s in 115 US cities. Abbatiello, L.A.; Nephew, 
E.A.; Ballou, M.L. (Oak Ridge National Lab., TN (USA)). 
Mar 1981. Contract W-7405-ENG-26. 237p. NTIS, PC 
Al11/MF AOl1. 

The efficiency and life-cycle costs of the ACES are com- 
pared with those of three conventional electric HVAC systems in 
115 cities in the United States. The three conventional systems are 
(1) an electric furnace with a central air conditioner and an electric 
resistance water heater, (2) a high-performance air-to-air heat pump 
with an electric resistance water heater, and (3) a high-performance 
air-to-air heat pump with a desuperheater unit for producing do- 
mestic hot water. Based on average weather conditions for each lo- 
cality, monthly requirements for space heating, water heating, and 
space cooling for a reference single-family house are calculated. 
The initial cost and annual energy consumption of the ACES and 
conventional systems, designed to deliver identical energy services 
to the reference house, are computed and compared. (Power and 
equipment costs for the year 1979 are used.) Results of the study 
show that, over most of the United States, the ACES consumes 
one-third to one-half of the electrical energy required by conven- 
tional HVAC systems and delivers the same annual loads at compa- 
rable life-cycle costs. 


12446 (P—400-80-067) Energy conservation regulations 
for new nonresidential buildings. Guide to non-depletable 
energy sources, Division Three. Turner, G.C. (California 
State Univ., Fullerton (USA)). Sep 1980. 44p. California 
Energy Commission, Sacramento. 

The Energy Conservation Standards for New Nonresidential 
Buildings establish standards for the design, construction methods, 
and materials used in new construction. The Standards also cover 
additions, alterations, or repairs of existing structures. Because these 
standards are implemented through the existing building permit 
process, energy-saving measures are now built into all new build- 
ings and incorporated into existing buildings when they are altered 
or repaired. No new permit or renewal of an existing permit will be 
issued for a nonresidential building by a local building department 
unless it satisfies the minimum requirements established in Divisions 
4-9 or Division 2 of the Standards for Nonresidential Construction. 
This guidebook provides a step-by-step approach to the preparation 
of the required regulations and compliance forms. A definition of 
nondepletable energy sources and information on credit and com- 
pliance, nondepletable systems, and waste heat recovery are cov- 
ered in the introduction. Part 1 is an overview while active solar 
energy systems, passive solar energy systems, daylighting, and wind 
energy systems are discussed in additional parts. A sample problem 
is illustrated. Replicas of forms are included. 


12447 (P—400-80-070) Energy conservation regulations 
for new nonresidential buildings. Guide to HVAC equipment, 
Division Six. Turner, G.C. (California State Univ., Fullerton 
(USA)). Sep 1980. 40p. California Energy Commission, Sac- 
ramento. 

The Energy Conservation Standards for New Nonresidential 
Buildings establish standards for the design, construction methods, 
and materials used in new construction. The standards also cover 
additions, alterations, or repairs of existing structures. Division 6 of 
the Standards deals with the performance of, and manufacturer's 
documentation of HVAC equipment which provides for the proc- 
ess of comfort heating, ventilation, and/or cooling within a build- 
ing. To comply with these standards, the designer or contractor 
must complete HVAC Equipment Compliance Form 6. The infor- 
mation and the methods of calculation required in order to com- 
plete the form are contained in this guide. Part 1 discusses HVAC 
equipment, Part 2, measuring HVAC equipment operating effec- 
tiveness, and Part 3, how to fill out Form 6. 


12448 (P—400-80-071) Energy conservation regulations 
for new nonresidential buildings. Guide to service water heat- 
ers, Division Seven. Turner, G.C. (California State Univ., 
Fullerton (USA)). Sep 1980. 48p. California Energy Com- 
mission, Sacramento . 

To comply with Division 7, Service Water Heating, Sections 
T20-1520 through T20-1525, of the California Energy Commission's 
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Energy Conservation Standards for New Nonresidential Buildings 
requires that service hot water be generated and delivered with 
minimal energy use. These standards are described in an introduc- 
tory chapter. Additional information on standard and performance 
requirements are discussed in six parts: Water Heater Compliance; 
Combination Service Water-heating Space Heater Boilers; Insula- 
tion Requirements; Required Temperature Controls; Pump Oper- 
ation; and Showerheads and Faucets. Information is provided on 
what to do if the design does not comply. (MCW) 


12449 (PB—80-201486) Small communal laundries in 
block of flats: Planning, Equipment, Handicap Adaption. Pe- 
dersen, B. (Swedish Council for Building Research, Stock- 
holm). 1980. 30p. NTIS, PC A03/MF AOl. 

The primary requirements which must be made for a com- 
munal laundry is that it must be adapted to the laundry quantities, 
laundry needs, and available time of the households. In addition, 
the equipment must be such that the work involved and the and 
water are kept as low as possible. It is also important that the laun- 
dry facility be regarded as an attractive work environment. The 
following topics are discussed: Small communal laundries offer 
many advantages (In the same building, Possibilities for unsched- 
uled laundering, Economically advantageous, Easy to agree on 
laundering times); Calculation of laundry capacity; Equipment in 
the laundry (Washing machines, Spin dryer, Tumbler dryer and 
drying cabinets, Work table, Sink unit, Cold mangle); Information 
on equipment; Energy conservation measures (Heat exchanger, 
Outdoor drying); Location of equipment; Work areas which also 
suit the physically handicapped; Work postures are improved if the 
machines are placed on a higher level; Layouts; Standards for laun- 
dries. 


12450 (PB—80-201501) Energy conservation in buildings: 
an economics guidebook for investment decisions. Final 
report. Marshall, H.E.; Ruegg, R.T. (National Engineering 
Lab. (NBS), Washington, DC (USA)). May 1980. 155p. 
NTIS, PC A08/MF AOl1. 

This guidebook provides principles, techniques, step-by-step 
illustrations, and sample problems on how to evaluate the econom- 
ics of energy conservation and solar energy investments. Tech- 
niques of economic evaluation including life-cycle costing, net 
benefits, savings-to-investment ratio, internal rate-of-return, and dis- 
counted payback analyses are described and compared in terms of 
their advantages and disadvantages. Discounting, a prcecedure for 
taking into account the time value of money, is illustrated in the 
analysis of an investment in heat pumps. Practice problems for dis- 
counting and for applying each of the five techniques are presented. 
Factors that affect benefits and costs, including time horizons, dis- 
count rates, inflation, incentives, taxes, salvage values, and measures 
of uncertainty, are discussed, and guidance is provided for selecting 
appropriate values for these factors when making economic evalua- 
tions. Comprehensive case illustrations for solar heating and for 
window design management are described. Appendices provide 
tables and formulae for evaluating the economics of alternative con- 
servation investments. 


12451 (PB—80-206311) Energy management for housing 
managers. Instructor's guide. (Temple Univ., Philadelphia, 
PA (USA). Center for Social Policy and Community Devel- 
opment). Feb 1979. 41p. NTIS, PC A03/MF AO1. 

The instructor's guide on energy management for housing 
managers is | of 18 developed by HUD to upgrade management 
skills in HUD-related housing. It reprints all the material in the 
participant's workbook and gives more detailed information, where 
necessary. It also answers the test questions. 


12452 (PB—80-206329) Energy management for housing 
managers. Participant's workbook. (Temple Univ., Philadel- 
phia, PA (USA). Center for Social Policy and Community 
Development). Feb 1979. 31p. NTIS, PC A03/MF AO1. 
The workbook on energy management for housing managers 
is 1 of 18 developed by HUD to upgrade management skills in 
HUD-related housing. Many of the principles presented should also 
be viewed by students and instructors as applicable to multifamily 
housing management practices in the private sector. The workbook 
is designed to prepare housing managers to conserve the energy 
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consumed in a housing development and to equip them to encour- 
age residents’ compliance with easy and commonsense methods of 
home conservation of fuels, water, and electricity. It discusses 
energy management principles concerning drapes; windows and 
doors; attics, ceilings, and walls; refrigerators; ranges; washers and 
dryers; dishwashers; disposals and compactors; televisions and 
radios; and heating and cooling. Among the many nontechnical 
measures discussed are opening drapes to use the sun for heat when 
heat is desirable and keeping them closed at other times; running 
appliances and thermostats on the lowest settings possible to get the 
job done; and avoiding loss of heat or cold by restricting opening 
of doors to the house, refrigerator, and oven when in operation. As 
such the workbook emphasizes practical knowledge that can be ap- 
plied to real problems and situations. It contains a posttest and a 
skill test. One bibliographic citation is provided. 


12453 (PNL-SA—8130) Energy performance standards: a 
look at the economic issues. Nieves, L.A. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1980. Contract 
AC06-76RL01830. 20p. (CONF-800635—5). NTIS, PC 
A02/MF AOl1. 

From Conference of the American Society of Heating, Re- 
frigeration and Air Conditioning Engineers; Denver, CO, USA (22 
Jun 1980). 

To determine the best level at which to set designed energy- 


consumption standards for buildings, economic efficiency based on 
prior determination of energy efficiency was chosen as the decision 
criterion. Life-cycle-cost minimization was identified as the best 
method of assessing tradeoffs between capital investment and fuel 
consumption in buildings, :t there are several important param- 
eters whose effect on the results must be carefully considered. The 
discount rate used to calculate the net present value of expense 
streams should represent the cost of capital for the entity from 
whose perspective the tradeoffs are being analyzed. For the pur- 
pose of setting an energy-performance standard, the discount period 
used should approximate the expected life of the building. Ideally, 
the fuel-price projections used should represent the marginal social 


costs of supply for a small region. Such estimates are simply un- 
available at present. The next-best alternative may be a relatively 
highly aggregated estimate of average or perhaps marginal market 
costs. 


12454 (PNL-SA—8696) Economics of residential energy 
efficiency. Mazzucchi, R.P.; Hopp, W.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1980. Con- 
tract AC06-76RLO1830. 16p. (CONF-800828—3). NTIS, PC 
A02/MF AOI. 

From Solwest; Vancouver, British Columbia, Canada (6 Aug 
1980). 

, The DOE-2 building thermal-analysis program is utilized to 
analyze various measures for reducing energy consumption in 
single-family dwellings in northeastern Oregon. The results from 
the DOE-2 program are combined with energy price data and 
other economic assumptions to produce a ranking of the conserva- 
tion measures according to their economic attractiveness. The study 
also provides an evaluation of the utility and cost-effectiveness of 
the DOE-2 program as a tool for the design of energy-efficient 
housing for specific climatic locations. 


12455 (SERI/TP—721-1031) Effects of internal gain as- 
sumptions in building energy calculations. Christensen, C.; 
Perkins, R. (Solar Energy Research Inst., Golden, CO 
(USA); Colorado Univ., Denver (USA)). Jan 1981. Contract 
AC02-77CH00178. 8p. (CONF-810405—8). NTIS, PC A02/ 
MF AOl. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

The utilization of direct solar gains in buildings can be af- 
fected by operating profiles, such as schedules for internal gains, 
thermostat controls, and ventilation rates. Building energy analysis 
methods use various assumptions about these profiles. The effects of 
typical internal gain assumptions in energy calculations are de- 
scribed. Heating and cooling loads from simulations using the DOE 
2.1 computer code are compared for various internal-gain inputs: 
typical hourly profiles, constant average profiles, and zero gain pro- 
files. Prototype single-family-detached and multi-family-attached 
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residential units are studied with various levels of insulation and in- 
filtration. Small detached commercial buildings and attached zones 
in large commercial buildings are studied with various levels of in- 
ternal gains. The results of this study indicate that calculations of 
annual heating and cooling loads are sensitive to internal gains, but 
in most cases are relatively insensitive to hourly variations in inter- 
nal gains. 


3202 Transportation 


12456 (PB—80-200801) Carbon balance and volumetric 
measurements of fuel consumption. Technical report. Newell, 
T. (Environmental Protection Agency, Ann Arbor, MI 
(USA)). Apr 1980. 1lp. NTIS, PC A02/MF AOl1. 

A recently completed EPA test program investigated the ef- 
fects on emissions and fuel consumption of different types and 
brands of tires. In that program, fuel consumption was measured 
using both the carbon balance and volumetric methods. The 
number of tests conducted provided adequate data for a comparison 
of the results obtained by these different methods. A previously 
conducted investigation into the differences between carbon bal- 
ance and volumetric measurements of fuel consumption concluded 
that a consistent difference exists between them. Fuel consumption 
measured volumetrically was found to average three percent higher 
than when measured by the carbon balance method. This report 
presents another analysis of this question. 


12457 (PB—80-201007) An investigation of the fuel econ- 
omy effects of tire related parameters. Technical report. 
Thompson, G.; Reineman, M. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). May 1980. 35p. NTIS, PC 
A03/MF AOI. 

A program was conducted on a test track to determine the 
fuel consumption effects of radial vs. bias-ply tires, two radial tires 
from different manufacturers, and increased tire pressure. The pro- 
gram was designed to eliminate ambient effects by running two 
identical test vehicles simultaneously and alternating the parameter 
of interest between the two vehicles. Five different tire types were 
used (including the original equipment manufacturer tires from the 
vehicles). This study demonstrated that radial tires were six percent 
more fuel efficient than bias-ply tires; the radial tires from one man- 
ufacturer were four percent more fuel efficient than radial tires 
from a different manufacturer; and radial tires inflated to 28 psig 
were three percent more fuel efficient than radial tires inflated to 
20 psig. This program also determined that laboratory meas- 
urements of rolling resistance are good predictors of track fuel con- 
sumption. 


12458 (PB—80-204035) Effects of recent vehicle design 
changes on safety performance, executive summary. Final 
report Oct 77-Mar79. Redmond, D.; Schmitz, B.; Friedman, 
K. (Kinetic Research, Goleta, CA (USA)). Mar 1979. Con- 
tract DOT-HS-7-01759. 7p. NTIS, PC A02/MF AO1. 

Design changes in 1974-1977 model year passenger cars have 
been identified and a preliminary evaluation has been made of the 
safety effects of design changes inspired by fuel economy require- 
ments. The 1977 General Motors full-size cars and the Volkswagen 
Rabbit were found to be the only significant design change vehi- 
cles. These vehicles do not demonstrate significantly higher risks of 
fatality in accidents than do other vehicles of similar weight or 
roominess. Little change is observed in the aggregate characteris- 
tics of the 1974-1977 vehicle fleets, although the effects of the 1977 
General Motors downsizing are observable. Methodologies have 
been implemented for the identification of vehicle design changes, 
for the calculation of observed fatality rates by make and model, 
and for the projection of future fatality and injury experience based 
on perceived trends in vehicle design and sales. There are a number 
of recommendations for further investigation of the effects of vehi- 
cle design on safety and for extension of the work to include 1978 
and 1979 model year cars, light trucks and vans. 


12459 (PB—80-208408) Energy conservation potential of 
pea recreational motor vehicles. Report to the con- 

artment of Transportation, Washington, DC 
(USA). Of ice of the Secretary). Dec 1979. 117p. NTIS, PC 
A06/MF AO1. 
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The report defines the general characteristics of recreational 
motor vehicles; delineates industry, market and owner characteris- 
tics; examines possible fuel conservation options under alternative 
scenarios; estimates fuel conservation potential; and provides gener- 
al recommendations for future fuel conservation programs. 


12460 (UMTA-TX—801059-2F) Energy and Texas trans- 
a Final report, September 1978-July 1980, Christian- 

D.L. (Texas Transportation Inst., College Station 
(USA)). Jul 1980. 34p. NTIS. 

As a result of the shortages experienced in 1974 and 1979, 
considerable attention has been focused on energy availability and 
the relationship between transportation and energy. This report 
complements a previous report entitled Trends in Texas Transpor- 
tation Fuel Consumption. This report addresses three major topics: 
(1) a relationship between the economy of Texas and Texas trans- 
portation fuel consumption; (2) quantitative data describing the 
magnitude of the fuel shortfalls that occurred in 1974 and 1979; and 
(3) potential transportation energy conservation options. 


12461 Utilization of alternative fuels for transportation. 
Newman, M.; Grey, J. (eds.). New York, NY; American In- 
stitute of Aeronautics and Astronautics (1979). 244p. 
(CONF-7806195—). 

From Symposium on utilization of alternative fuels for trans- 
portation; Santa Clara, CA, USA (19 Jun 1978). 

Separate abstracts are prepared for 13 papers presented at 
the symposium. Two papers have previously appeared in the appro- 
priate DOE data bases. Panel discussions and discussions during 
question and answer periods are included. 


12462 Future transportation fuels. Adams, M.R. (De- 
partment of Energy, Washington, DC). pp 9-40 of Utiliza- 
tion of alternative fuels for transportation. Newman, M.; 
Grey, J. (eds.). New York, NY; American Institute of Aero- 
nautics and Astronautics (1979). 

From Symposium on utilization of alternative fuels for trans- 
portation; Santa Clara, CA, USA (19 Jun 1978). 

An overview is presented of the expected future need for al- 
ternative transportation fuels. It includes an assessment of the po- 
tential of conservation technologies for reducing future fuel 
demand. The institutional barriers that may impede the introduction 
of new transportation fuel systems into the national infrastructure 
are described and a discussion is provided of the expected trend of 
shifting from primarily gasoline consumption to a preponderance of 
consumption of middle distillates during the remainder of this cen- 
tury. An overview of the technological, and environmental/safety 
status of various alternative fuel candidates is presented, and the 
paper closes with a discussion of government roles in accelerating 
the adoption of new technologies. 


3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 11910, 11970, 11972, 12524, 12524, 12525, 
12525, 12526, 12738, 12740 


12463 (AD-A—085355) Heating techniques for asphalt/ 
aggregate mixtures. Final report, March-November 1979. 
Cassit », V. (New Mexico Engineering Research Inst., Al- 
buquerque (USA)). Dec 1979. Contract F29601-76-C-0015. 
36p. NTIS, PC A03/MF AO1. 

This report investigates conventional and recently developed 
equipment and methods used in the heating and mixing of asphalt/ 
aggregate mixtures. Recommendations are made for techniques to 
be developed which will meet the rapid repair time that is speci- 
fied. Microwave, solar, and conventional heating equipment is ex- 
amined to determine the most feasible method to pursue for rapid 
heating and fuel conservation. 


12464 (CONF-800416—, pp 104-106) Extending the life 
of machine coolants through the use of a biocide. Taylor, 
P.A. (Oak Ridge Y-12 Plant, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

The Oak Ridge Y-12 Plant currently uses about 10° liters per 
year of water-based machining coolants. These coolants, on the 
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average, last about one month in the machines before they are dis- 
carded. The most common reason for discarding the coolants is be- 
cause of deterioration caused by bacterial action. Two biocides are 
being tested in an experimental program to extend the usable life of 
these machining coolants. Since the used coolants are eventually 
disposed of in a biological reactor, any biocide used must have a 
relatively short life-span. Preliminary data from field tests, using 
two production machines, have shown that the life of the coolants 
can be extended by at least a factor of five. 


12465 (CONF-800416—, pp 130-142) Solid waste dispos- 
al study. McGinnis, C.P.; Housley, D.A. (Oak Ridge Gas- 
eous Diffusion Plant, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

Solidification studies conducted on sludge from the K-1407C 
Retention Basin confirm that cement fixation is a viable method for 
disposal of waste solids. A model is presented relating cement re- 
quirements and sludge moisture level to the final storage volume re- 
quired for cement fixation. The sludge volume and ultimate disposal 
cost are strongly related to the moisture of the processed sludge. 
Dewatering efforts with the sludge using polymer dewatering aides 
and centrifugation are discussed. 


12466 (CONF-800416—, pp 267-273) Evaluation of al- 
ternatives for disposal of heavy metal solutions containing ni- 
trate. Whinnery, W.N. (Paducah Gaseous Diffusion Plant, 
KY). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 


gram; Portsmouth, OH, USA (22 Apr 1980). 

A cost comparison of using biological denitrification for dis- 
posal of heavy metal and nitrate containing filtrates versus sale of 
the untreated solution to a metals recovery firm has been conduct- 
ed. The data on cost of denitrification came from cost estimates 
prepared in 1979 to 1980 and escalated to the completion date of 
1986. The estimated cost for biological denitrification as compared 
to the current best disposal indicates that the biological system is 
five times more expensive. In addition, biological decomposition of 
nitrate waste containing residual heavy metals was investigated 
using laboratory scale reactors to define operating rates with metal 
contaminants present. The complex operating conditions of biodeni- 
trification combined with the present generation rate would result 
in a disposal cost of $431/barrel of gold dissolver filtrate. 


12467 (CONF-800416—, pp 332-344) Waste acetonitrile 
(CH3CN) incineration. Joplin, J.R. (Union Carbide Corp., 
Oak Ridge, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 


gram; Portsmouth, OH, USA (22 Apr 1980). 

Waste acetonitrile (CHsCN) from the production facilities at 
the Oak Ridge Y-12 Plant was investigated for possible recycle of 
the acetonitrile back to the production processes by removal of the 
contaminating material. Two recycle schemes using evaporation to 
remove the contaminating material and drying to remove water or 
distillation to remove water were designed and estimated on a pre- 
liminary basis. The results indicated that recycle of the decontami- 
nated acetonitrile would be uneconomical, thus disposal of the con- 
taminated acetonitrile was recommended. This paper emphasizes 
the operational difficulties encountered during the start-up of an ex- 
isting liquid injection incinerator (Prenco Pyro-Decomposition 
System) used for disposing of acetonitrile waste by burning without 
producing smoke and to completely oxidize the waste. 


12468 (CONF-800482—, pp 71-76) Livestock and poul- 
try residue: a recoverable resource. Gilbertson, C.B. (USDA- 
SEA-AR, Lincoln, NB); Van Dyne, D.L. 1980. 

From Bio-energy world congress and exposition; Atlanta, 
GA, USA (21 Apr 1980). 

Livestock and poultry produced in the United States void 
about 102 million teregrams (Tg) (dry wt.) of manure annually. The 
manure is a resource for use as energy, crop fertilizer, and livestock 
feedstuff. For example, the voided manure energy value approaches 
1.5 x 10'°kj, equivalent to 43 billion liters of gasoline, has enough 
crude protein to feed 139 million animals or to supply 17 million 
hectares of cropland with 274 kg of nitrogen per hectare. Numer- 
ous management practices, ranging from pastures to intensive 
housed confinement systems, are currently in use by the livestock 
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industry. The type of management system, as well as the type of 
commodity, the ration fed, and the climate, affect the manure char- 
acteristics and its potential use as a resource. About half of the 
voided manure is currently economically collectable. The type of 
manure management system dictates the most efficient press for re- 
covery. Manure recovered from outdoor unpaved feedlots may be 
more efficiently applied to cropland than processed for methane re- 
covery. Several alternatives are available for recovering the energy 
from manure collected in pits or holding ponds. Cost-benefit ratios 
must be considered in designing recovery systems. 


12469 (DOE/CS/30536—T2) Socioeconomic impacts of 
natural gas curtailments: a study of the textile industry in the 
southeastern United States. Final report. Jennings, D.M. 
(JBF Scientific Corp., Arlington, VA (USA)). Jan 1980. 
Contract AC01-78CS30536. 66p. NTIS, PC A04/MF AOl1. 
A study was undertaken to identify the effects of fuel cur- 
tailments in the textile industry in North and South Carolina. Re- 
gional economic and social structures were affected with natural 
gas curtailments in 1976 and 1977. This document presents results 
of the effects of production shutdown resulting from the curtail- 
ments. Chapter II presents background information on the pipelines 
that service the region. Chapters III and IV describe the affected 
communities and the observed increase in government expenditures 
to counteract the impacts. Chapter V contains a complete list of 
textile plants in the study area that had to either work under abbre- 
viated schedules or close entirely during the winter of 1976-1977. 
Attention was given to economic impacts at the industrial level that 
may have been attributable to the curtailment. Chapter VI covers 
these topics. In some instances, textile mills have relocated their 
plant facilities because they could not be guaranteed continuous 
fuel service at their original site. These data are the main concern 
of Chapter VII. Chapter VIII concentrates on social impacts; many 
facilities which provide services essential to human needs were sub- 
jected to gas curtailments so that the critical energy supplies could 
be diverted to industry. Chapter VIII also discusses an interesting 
geographic separation between social and economic impacts. 


12470 (DOE/CS/30536—T3) Strategies implemented by 
the textile industry in response to natural-gas curtailments. 
Schreibeis, R.L. (JBF Scientific Corp., Arlington, VA 
(USA)). Jan 1980. Contract AC01-78CS30536. 68p. NTIS, 
PC A04/MF AOl. 

An examination is made of specific activities undertaken by 
textile firms in North and South Carolina and Georgia to insulate 
themselves against production losses resulting from natural gas cur- 
tailments. Results of the research effort focusing on investigating 
patterns or trends of precautionary activities undertaken by the tex- 
tile industry in response to fuel interruptions are presented. Chapter 
II delineates the scope of the project, research design, and nature of 
the textile industry. One hundred candidate firms for detailed study 
were identified and 34 discussed their alternate fuel strategies. In- 
formation obtained was analyzed by means of two statistical analy- 
sis techniques. Methods employed and results are described in 
Chapter III. Overall results are presented in Chapter IV. Variations 
in the strategies implemented by various concerns were accounted 
for in terms of geographic location, plant size, plant type, and the 
duration and extent of curtailment impacts. Ranges of expenditures 
for short- and long-term strategies are identified. 


12471 (DOE/CS/40009—T1) Demonstration of a fuel- 
saving system for paint-curing ovens. Jensen, W.P. (comp.). 
(EG and G Idaho, Inc., Idaho Falls (USA)). Dec 1980. 
Contract AC07-76CS40009. 115p. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

Two curing ovens at Roll Coater, Inc. (the Greenfield, Indi- 
ana plant) were retrofitted to save fuel and cost. Included in the 
fuel conserving retrofit was the design, fabrication, and installation 
of an afterburner for each of the two ovens, piping their combus- 
tion products to each of two commonly housed waste heat boilers 
before discharge from those units to the atmosphere at about 450 F. 
Depending on the product being run and the coating applied, natu- 
ral gas requirements have been reduced by 45 to 65% with oper- 
ation of the zone incinerators only and by as much as 65 to 85% 
including the effects of both the zone incineration and heat recov- 
ery by means of the afterburners and waste heat boilers. A demon- 
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stration program on conversion work at the No. 3 line at Green- 
field and results are described in Section 2. Section 3 describes the 
retrofit design and the system construction. System performance 
(tests and measurements, qualitative performance, maintenance fac- 
tors, and economic performance) is described in Section 4. Conclu- 
sions and recommendations are summarized. 


12472 (DOE/CS/40048—1) Demonstration of the poten- 
tial for energy conservation in two Midwestern pork process- 
ing plants. Final report, December 15, 1977-December 31, 
1980. Wilson, P.; Okos, M. (Purdue Univ., Lafayette, IN 
(USA). Dept. of Agricultural Engineering). 19 Jan 1981. 
Contract AS02-77CS40048. 503p. NTIS, PC A22/MF AOI. 

Two Midwestern pork processing plants were studied to 
quantify present energy consumption and to determine potential 
energy savings with modification of existing processing equipment 
or adoption of alternative equipment. Process energy consumption 
was measured in each plant at each processing step or at each unit 
operation and pertinent costs obtained. Energy utilized was catego- 
rized by type such as gas, electricity, steam, etc. Process conditions 
such as temperature, pressure, flow rates, etc., were also measured 
so that they could be related to energy consumption. Through mea- 
surement of operating parameters and the calculation of material 
and energy balances, patterns of energy loss in the major unit oper- 
ations were determined. The total yearly steam and gas energy con- 
sumed by the processes studied in Plant A amounted to 133.6 bil- 
lion Btu's and 207.8 billion Btu's in Plant B. Of that total, Plant A 
uses approximately 15.5% and Plant B uses 7.5% for sanitation and 
cleaning. The remaining energy is used to operate the various unit 
operations. The energy used in the major unit operations can be 
broken down into lost energy and recoverable energy. Lost energy 
is that energy that will not effect production if eliminated. For the 
processes studied in Plant A, non-productive energy amounts to 
48% of the energy supplied. The nonproductive energy in Plant B 
amounted to 60.6% of the total process energy. On the other hand, 
recoverable energy is that energy that was used for some produc- 
tive purpose but still has value upon completion of the process. For 
the processes studied in Plant A, a recoverable energy amounts to 
40% of the energy supplied. The potentially recoverable energy for 
Plant B is 35.8% of the process energy supplied. 


12473 (DOE/CS/40081—T5) Development and demon- 
stration of energy-conserving drying modifications to textile 
processes. Part II, Phase III extension of DOE contract. 
Brookstein, D.S. (Georgia Inst. of Tech., Atlanta (USA)). 
30 Jan 1979. Contract AS05-76CS40081. 8p. NTIS, PC 
A02/MF AO1. 

Experiments with the Machnozzle are reported and they in- 
dicate that significant amounts of energy can be saved during 
drying in industrial processes. The Machnozzle is now viewed as a 
vacuum slot acting in reverse, that is, a device in which a relatively 
large pressure differential across the fabric can be obtained. The 
problem of steam condensation in the Machnozzle was discussed in 
the reporting period and a mathematical simulation of steam can 
dryer has been initiated to continue the development of an optimiz- 
ation program for steam can dryers in industrial use. 


12474 (DOE/CS/40174—T2) Ceramic heat recuperators 
for industrial heat recovery. Final report. Cleveland, J.J.; 
Gonzalez, J.M.; Kohnken, K.H. (GTE Products Corp., 
Towanda, PA (USA)). Aug 1980. Contract ACOI- 
76CS40174. 183p. NTIS, PC A09/MF AO1. 

Development of a GTE ceramic recuperator, designed for 
relatively small furnaces with firing rates of 0.3 to 0.6 MM Btu/h 
and with exhaust gas temperatures of 1500 to 2600 F, is described. 
The ceramic selected as the material of construction is cordierite, a 
magnesium aluminum silicate. Details of the ceramic recuperator 
design are presented in Chapter 2. Also results of tests and meas- 
urements, system economics, and cost performance analyses are 
presented. Five demonstration programs were performed to deter- 
mine the heat transfer performance of the recuperator, establish the 
energy savings by recuperation, demonstrate minimum maintenance 
requirements in typical furnace operation, determine the durability 
of the ceramic core, determine the operating requirements of the 
burners and controls with recuperation, and establish the overall 
system costs and payback period. Demonstration programs and re- 
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sults of the Bliss Mill Furnace, Tungsten Reduction Furnace, Glass 
Tank, Pilot Plant US Smelting Furnace, and Rotary Calciner Fur- 
nace are given in Chapter 3. Chapter 4 develops the methodology 
and shows how an impact analysis may be performed. Industrial ap- 
plications are implied and a process flow diagram for smelting and 
refining primary copper is shown. Concluding chapters present 
conclusions and recommendations, a bibliography, and additional 
information in appendices. (MCW) 


12475 (DOE/ER/10645—1) Process design and control 
strategies for energy efficiency in the process industries. 
Progress report, April 1, 1980-March 31, 1981. Morari, M.; 
Ray, W.H.; Rudd, D.F. (Wisconsin Univ., Madison (USA). 
Dept. of Chemical Engineering). Dec 1980. Contract AC02- 
80ER 10645. 7p. NTIS, PC A02/MF AO1. 

Progress is reported on the task to design a network at mini- 
mal cost of heat exchangers, heaters, and coolers to cool hot 
streams and to heat cool streams from specified supply tempera- 
tures. A synthesis method for the structure of such a network and 
the associated control systems was developed which guarantee 
maximum energy efficiency (= minimal utility usage) not only for 
the nominal operating conditions but also when the flowrates and 
temperatures are allowed to vary within prespecified bounds. Prog- 
ress on the design of thermally coupled distillation columns is dis- 
cussed. A new model reduction technique for the equations describ- 
ing stagewise separation systems was devised and initial test simula- 
tions gave promising results. Discrete time-adaptive observers were 
derived in order to obtain concentration estimates from temperature 
measurements. They are currently tested on a computer model. A 
suite of computer-aided design programs is under development and 
first results have been reported. The distillation column was refur- 
bished and simple transfer function models were developed using 
modern identification techniques. Micro-computers have been ac- 
quired and the necessary software for computer networking is 
under development. The experimentally packed bed reactory 
system is nearly complete and dynamic modelling studies are under- 
way. 


12476 (LA-UR—81-560) Heat pipes for industrial waste 
heat recovery. Merrigan, M.A. (Los Alamos Scientific Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 12p. (CONF- 
810315—5). NTIS, PC A02/MF AOi. 

From 8. energy technology conference and exposition; 
Washington, DC, USA (9 Mar 1981). 

Development work on the high temperature ceramic recu- 
perator at Los Alamos National Laboratory is described and in- 
volved material investigations, fabrication methods development, 
compatibility tests, heat pipe operation, and the modeling of appli- 
cation conditions based on current industrial usage. Solid ceramic 
heat pipes, ceramic coated refractory pipes, and high-temperature 
oxide protected metallic pipes have been investigated. Economic 
studies of the use of heat-pipe based recuperators in industrial fur- 
naces have been conducted and payback periods determined as a 
function of material, fabrication, and installation cost. 


12477 (PB—80-205412) Industrial waste heat recovery. 
Final report for 1979. Ward, M.E.; Solomon, N.G-.; 
Smeltzer, C.E. (Solar Turbines International, San Diego, 
CA (USA)). Jan 1980. Contract GRI-5011-342-0087. 192p. 
NTIS, PC A09/MF AO1. 

One hundred fifty reports were reviewed along with inter- 
views of some 12 recuperator manufacturers and research organiza- 
tions. A majority of recuperators used in the U.S. are constructed 
of 300 and 400 series stainless steels which generally limit operation 
to 1300F. A general consensus reached was that in an oxidating en- 
vironment current recuperator materials are limited to 1500F. The 
full size counter axial flow metal heat exchanger test module has 
successfully completed 50 test hours with exit temperatures of 
1650F fired with gas temperature of 2000F. The successful oper- 
ation of the full size heat exchanger above 1600F outlet tempera- 
ture at 100 psia must be considered the major achievement of this 
project. 
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12478 (SERI/TR—733-790(Vol.3)) Current and future in- 
dustrial energy service characterizations. Volume III. Energy 
data on 15 selected states’ manufacturing subsector. Krawiec, 
F.; Thomas, T.; Jackson, F.; Limaye, D.R.; Isser, S.; Kar- 
nofsky, K.; Davis, T.D. (Solar Energy Research Inst., 
Golden, CO (USA); Synergic Resources Corp., Bala- 
Cynwyd, PA (USA)). Nov’ 1980. Contract AC02- 
77CHO00178. 962p. NTIS, PC A99/MF AO1. 

An examination is made of the current and future energy de- 
mands, and uses, and cost to characterize typical applications and 
resulting services in the US and industrial sectors of 15 selected 
states. Volume III presents tables containing data on selected states’ 
manufacturing subsector energy consumption, functional uses, and 
cost in 1974 and 1976. Alabama, California, Illinois, Indiana, Louisi- 
ana, Michigan, Missouri, New Jersey, New York, Ohio, Oregon, 
Pennsylvania, Texas, West Virginia, and Wisconsin were chosen as 
having the greatest potential for replacing conventional fuel with 
solar energy. Basic data on the quantities, cost, and types of fuel 
and electric energy purchased by industr for heat and power were 
obtained from the 1974 and 1976 Annual Survey of Manufacturers. 
The specific indutrial energy servic cracteristics developed for each 
selected state include. 1974 and 1976 manufacturing subsector fuels 
and electricity consumption by 2-, 3-, and 4-digit SIC and primary 
fuel (quantity and relative share); 1974 and 1976 manufacturing sub- 
sector fuel consumption by 2-, 3-, and 4-digit SIC and primary fuel 
(quantity and relative share); 1974 and 1976 manufacturing subsec- 
tor average cost of purchsed fuels and electricity per million Btu by 
2-, 3-, and 4-digit SIC and primary fuel (in 1976 dollars); 1974 and 
1976 manufacturing subsector fuels and electric energy intensity by 
2-, 3-, and 4-digit SIC and primary fuel (in 1976 dollars); manufac- 
turing subsector average annual growth rates of (1) fuels and elec- 
tricity consumption, (2) fuels and electric energy intensity, and (3) 
average cost of purchased fuels and electricity (1974 to 1976). Data 
are compiled on purchased fuels, distillate fuel oil, residual ful oil, 
coal, coal, and breeze, and natural gas. (MCW) 


12479 Brookhaven process-optimization models. Pilati, 
D.A.; Sparrow, F.T. (Brookhaven Natl Lab, Upton, NY). 
Energy (Oxford) ; 5: No. 5, 417-428(May 1980). 

The Brookhaven National Laboratory Industry Model Pro- 
gram (IMP) has undertaken the development of a set of industry- 
specific process-optimization models. These models are to be used 
for energy-use projections, energy-policy analyses, and process 
technology assessments. Applications of the models currently under 
development show that system-wide energy impacts may be very 
different from engineering estimates, selected investment tax credits 
for cogeneration (or other conservation strategies) may have the 
perverse effect of increasing industrial energy use, and that a 
proper combination of energy taxes and investment tax credits is 
more socially desirable than either policy alone. A section is includ- 
ed that describes possible extensions of these models to answer 
questions or address other systems (e.g., a single plant instead of an 
entire industry). 9 refs. 


12480 (DOE/CS/40081—T4) In-plant demonstration of 
optimization of energy utilization in beck dyeing of carpet. 
Proposed Part III, Phase III extension of DOE contract. 
(Georgia Inst. of Tech., Atlanta (USA)). [nd]. Contract 
AS05-76CS40081. 34p. NTIS, PC A03/MF AOl1. 

A proposal to demonstrate on a commercial scale an opti- 
mized procedure for beck dyeing of carpet to improve energy utili- 
zation is discussed. The proposal is for Phase III]. A number of 
energy conserving procedural and equipment modification includ- 
ing lower dyeing temperature, lower liquor ratio, lower air exhaust 
flows, and recycle of hot spent dyebaths will be demonstrated in 
the plant dyeings. Pilot-scale experiments suggest that these modifi- 
cations will reduce direct energy consumption in carpet dyeing by 
400 Btu per pound of carpet processed. Adoption of the modified 
process by only 50% of the carpet industry would yield an annual 
reduction in energy consumption of | x 10’? Btu's (1.7 x 10° BOE). 
The pilot-scale experiments also indicate that a cost savings of ap- 
proximately 2 cents per pound of carpet dyed can be achieved with 
the suggested modifications. The demonstrated technology will 
have application in other types of nylon and polyester fiber dyeing. 
The Salem Carpet Mills carpet dyeing facility at Chickamauga, 
Georgia, will be the site of the demonstration. 
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12481 (DOE/CS/20289—54) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Two. Federal. 
Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
AC02-78CS20289. 142p. NTIS, PC A07/MF AOl1. 

A detailed description is presented of the laws and programs 
of the Federal government governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12482 (DOE/CS/20289—55) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Three. Ala- 
bama. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 82p. NTIS, PC AO5/MF AOl1. 

A detailed description is given of the laws and programs of 
the State of Alabama governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12483 (DOE/CS/20289—56) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Four. Alaska. 
Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
AC02-78CS20289. 84p. NTIS, PC AO5/MF AOl1. 

A detailed description is given of the laws and programs of 
the State of Alaska governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be chargec by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 
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12484 (DOE/CS/20289—57) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Five. Arizona. 
Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
AC02-78CS20289. 100p. NTIS, PC A05/MF AOI. 

A detailed description is given of the laws and programs of 
the State of Arizona governing the regulation of public energy util- 
ities, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12485 (DOE/CS/20289—61) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Nine. Connecti- 
cut. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 103p. NTIS, PC A06/MF AOl1. 

A detailed description of the laws and programs of the State 
of Connecticut governing the regulation of public energy utilities, 
the siting of energy generating and transmission facilities, the mu- 
nicipal franchising of public energy utilities, and the prescription of 
rates to be charged by utilities including attendant problems of cost 
allocations, rate base and operating expense determinations, and 
rate of return allowances. These laws and programs are analyzed to 
identify impediments which they may present to the implementa- 
tion of Integrated Community Energy Systems (ICES). This report 
is one of fifty-one separate volumes which describe such regulatory 
programs at the Federal level and in each state as background to 
the report entitled Community Energy Systems and the Law of 
Public Utilities - Volume One: An Overview. This report also con- 
tains a summary of a strategy described in Volume One - An Over- 
view for overcoming these impediments by working within the ex- 
isting regulatory framework and by making changes in the regula- 
tory programs to enhance the likelihood of ICES implementation. 


12486 (DOE/CS/20289—62) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Ten. Delaware. 
Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
AC02-78CS20289. 78p. NTIS, PC AOS5/MF AOl1. 

A detailed description is given of the laws and programs of 
the State of Delaware governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12487 (DOE/CS/20289—63) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Eleven. Florida. 
Feurer, D.A.: Weaver, C.L. (Ross, Hardies, O’Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
AC02-78CS20289. 112p. NTIS, PC A06/MF AOl1. 
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A detailed description is given of the laws and programs of 
the State of Florida governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12488 (DOE/CS/20289—64) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twelve. Geor- 
gia. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 81p. NTIS, PC A0S/MF AOol1. 

A detailed description of the laws and programs of the State 
of Georgia governing the regulation of public energy utilities, the 
siting of energy generating and transmission facilities, the municipal 
franchising of public energy utilities, and the prescription of rates 
to be charged by utilities including attendant problems of cost allo- 
cations, rate base and operating expense determinations, and rate of 
return allowances. These laws and programs are analyzed to identi- 
fy impediments which they may present to the implementation of 
Integrated Community Energy Systems (ICES). This report is one 
of fifty-one separate volumes which describe such regulatory pro- 
grams at the Federal level and in each state as background to the 
report entitled Community Energy Systems and the Law of Public 
Utilities - Volume One: An Overview. This report also contains a 
summary of a strategy described in Volume One - An Overview 
for overcoming these impediments by working within the existing 
regulatory framework and by making changes in the regulatory 
programs to erhance the likelihood of ICES implementation. 


12489 (DOE/CS/20289—65) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirteen. 
Hawaii. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 78p. NTIS, PC A0OS/MF 
AOl. 


A detailed description is given of the laws and programs of 
the State of Hawaii governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12490 (DOE/CS/20289—66) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Fourteen. 
Idaho. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 85p. NTIS, PC A05/MF AOl1. 

A detailed description is given of the laws and programs of 
the State of Idaho governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
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of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations and 
rate of return allowances. These laws and programs are analyzed to 
identify impediments which they may present to the implementa- 
tion of Integrated Community Energy Systems (ICES). This report 
is one of fifty-one separate volumes which describe such regulatory 
programs at the Federal level and in each state as background to 
the report entitled Community Energy Systems and the Law of 
Public Utilities - Volume One: An Overview. This report also con- 
tains a summary of a strategy described in Volume One - An Over- 
view for overcoming these impediments by working within the ex- 
isting regulatory framework and by making changes in the regula- 
tory programs to enhance the likelihood of ICES implementation. 


12491 (DOE/CS/20289-—-67) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Fifteen. Illinois. 
Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
AC02-78CS20289. 96p. NTIS, PC A05/MF AO1. 

A detailed description is given of the laws and programs of 
the State of Illinois governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12492 (DOE/CS/20289—68) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Sixteen. Indi- 
ana. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 81p. NTIS, PC A0O5/MF AO1. 

A detailed description is given of the laws and programs of 
the State of Indiana governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12493 (DOE/CS/20289—69) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Seventeen. 
Iowa. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract ACO2-78CS20289. 91p. NTIS, PC AOS/MF AO1. 

A detailed description is given of the laws and programs of 
the State of Iowa governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
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report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12494 (DOE/CS/20289—73) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-one. 
Maine. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 99p. NTIS, PC A05/MF 
AOl. 

A detailed description is given of the laws and programs of 
the State of Maine governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12495 (DOE/CS/20289—74) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-two. 
Maryland. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 118p. NTIS, PC A06/MF 
AOl. 

A detailed description is given of the laws and programs of 
the State of Maryland governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12496 (DOE/CS/20289—75) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-three. 
Massachusetts. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 103p. NTIS, PC A06/MF 
AOl. 

A detailed description is given of the laws and programs of 
the State of Massachusetts governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
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describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12497 (DOE/CS/20289—77) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-five. 
Minnesota. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
beng Contract AC02-78CS20289. 1llp. NTIS, PC A06/MF 

A detailed description is given of the laws and programs of 
the State of Minnesota governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12498 (DOE/CS/20289—78) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-six. 
Mississippi. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 


O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 89p. NTIS, PC A0S5/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Mississippi governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12499 (DOE/CS/20289—79) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-seven. 
Missouri. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 98p. NTIS, PC A05/MF 
AOl. 

A detailed description is given of the laws and programs of 
the State of Missouri governing the regulation of public energy util- 
ities, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
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ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12500 (DOE/CS/20289—80) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-eight. 
Montana, Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
4 Contract AC02-78CS20289. 101p. NTIS, PC A06/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Montana governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including atte :dant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitied Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12501 (DOE/CS/20289—82) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirty. Nevada. 
Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
ACO02-78CS20289. 107p. NTIS, PC A06/MF AO1. 

A detailed description is given of the laws and programs of 
the State of Nevada governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12502 (DOE/CS/20289—83) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirty-one. 
New Hampshire. Feurer, D.A.; Weaver, C.L. (Ross, Har- 
dies, O’Keefe, Babcock and Parsons, Chicago, IL (USA)). 
Jan 1981. Contract AC02-78CS20289. 98p. NTIS, PC A05/ 
MF AOl. 

A detailed description is presented of the laws and programs 
of the State of New Hampshire governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One. An Overview. 
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This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12503 (DOE/CS/20289—84) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirty-two. 
New Jersey. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 107p. NTIS, PC A06/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of New Jersey governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12504 (DOE/CS/20289—85) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirty-three. 
New Mexico. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 72p. NTIS, PC A04/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of New Mexico governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12505 (DOE/CS/20289—88) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirty-six. 
North Dakota. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 94p. NTIS, PC A0OS/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of North Dakota governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
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Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12506 (DOE/CS/20289—89) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirty-seven. 
Ohio. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 114p. NTIS, PC A06/MF AOl1. 

A detailed description is presented of the laws and programs 
of the State of Ohio governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12507 (DOE/CS/20289—90) Community energy systems 
and the law of public utilities. Volume thirty-eight. Oklaho- 
ma. Final report of a study of the impacts of regulations af- 
fecting the acceptance of integrated community energy sys- 
tems. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 97p. NTIS, PC AO5/MF AOl1. 

A detailed description is given of the laws and programs of 
the State of Oklahoma governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities, Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One: An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12508 (DOE/CS/20289—91) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Thirty-nine. 
Oregon. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 99p. NTIS, PC A05/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Oregon governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
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within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12509 (DOE/CS/20289—92) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty. Pennsyl- 
vania. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC0O2-78CS20289. 115p. NTIS, PC A06/MF AO1. 

A detailed description is presented of the laws and programs 
of the State of Pennsylvania governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12510 (DOE/CS/20289—93) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-one. 
Rhode Island. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 87p. NTIS, PC A0S/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Rhode Island governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12511 (DOE/CS/20289—94) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-two. 
South Carolina. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 95p. NTIS, PC A05/MF 
AOl. 


A detailed description is given of the laws and programs of 
the State of South Carolina governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 
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12512 (DOE/CS/20289—95) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-three. 
South Dakota. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 84p. NTIS, PC A05/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of South Dakota governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12513 (DOE/CS/20289—96) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-four. 
Tennessee. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 68p. NTIS, PC A04/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Tennessee governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12514 (DOE/CS/20289—97) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-five. 
Texas. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 85p. NTIS, PC A05/MF AO1. 

A detailed description is presented of the laws and programs 
of the State of Texas governing the regulation of public energy util- 
ities, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by makirg changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 
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12515 (DOE/CS/20289—98) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-six. Utah. 
Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O’Keefe, Bab- 
cock and Parsons, Chicago, IL (USA)). Jan 1981. Contract 
AC02-78CS20289. 94p. NTIS, PC A0S5/MF AOl1. 

A detailed description is presented of the laws and programs 
of the State of Utah governing the regulation of public energy utili- 
ties, the siting of energy generating and transmission facilities, the 
municipal franchising of public energy utilites, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12516 (DOE/CS/20289—99) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-seven. 
Vermont. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 86p. NTIS, PC A05/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Vermont governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12517 (DOE/CS/20289—100) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-eight. 
Virginia. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 85p. NTIS, PC A05/MF 
AOl. 


A detailed description is presented of the laws and programs 
of the State of Virginia governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 
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12518 (DOE/CS/20289—101) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Forty-nine. 
Washington. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 121p. NTIS, PC A06/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Washington governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12519 (DOE/CS/20289—102) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Fifty. West 
Virginia. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 79p. NTIS, PC A05S/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of West Virginia governing the regulation of public 
energy utilities, the siting of energy generating and transmission 
facilities, the municipal franchising of public energy utilities, and 
the prescription of rates to be charged by utilities including attend- 
ant problems of cost allocations, rate base and operating expense 
determinations, and rate of return allowances. These laws and pro- 
grams are analyzed to identify impediments which they may pres- 
ent to the implementation of Integrated Community Energy Sys- 
tems (ICES). This report is one of fifty-one separate volumes which 
describe such regulatory programs at the Federal level and in each 
state as background to the report entitled Community Energy Sys- 
tems and the Law of Public Utilities - Volume One: An Overview. 
This report also contains a summary of a strategy described in 
Volume One - An Overview for overcoming these impediments by 
working within the existing regulatory framework and by making 
changes in the regulatory programs to enhance the likelihood of 
ICES implementation. 


12520 (DOE/CS/20289—103) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Fifty-one. Wis- 
consin. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 87p. NTIS, PC A0S/MF 
AOl. 

A detailed description is presented of the laws and programs 
of the State of Wisconsin governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 
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12521 (DOE/CS/20289—104) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Fifty-two. Wyo- 
ming. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, O'Keefe, 
Babcock and Parsons, Chicago, IL (USA)). Jan 1981. Con- 
tract AC02-78CS20289. 73p. NTIS, PC A04/MF AO1. 

A detailed description is presented of the laws and programs 
of the State of Wyoming governing the regulation of public energy 
utilities, the siting of energy generating and transmission facilities, 
the municipal franchising of public energy utilities, and the pre- 
scription of rates to be charged by utilities including attendant 
problems of cost allocations, rate base and operating expense deter- 
minations, and rate of return allowances. These laws and programs 
are analyzed to identify impediments which they may present to the 
implementation of Integrated Community Energy Systems (ICES). 
This report is one of fifty-one separate volumes which describe 
such regulatory programs at the Federal level and in each state as 
background to the report entitled Community Energy Systems and 
the Law of Public Utilities - Volume One: An Overview. This 
report also contains a summary of a strategy described in Volume 
One - An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12522 (DOE/CS/20289—T1) Community Energy Sys- 
tems and the Law of Public Utilities. Volume Twenty-four. 
Michigan. Feurer, D.A.; Weaver, C.L. (Ross, Hardies, 
O'Keefe, Babcock and Parsons, Chicago, IL (USA)). Jan 
1981. Contract AC02-78CS20289. 83p. NTIS, PC A05/MF 
AOl. 

A detailed description of the laws and programs of the State 
of Michigan governing the regulation of public energy facilities, the 
municipal franchising of public energy utilities, and the prescription 
of rates to be charged by utilities including attendant problems of 
cost allocations, rate base and operating expense determinations, 
and rate of return allowances. These laws and programs are ana- 
lyzed to identify impediments which they may present to the imple- 
mentation of Integrated Community Energy Systems (ICES). This 
report is one of fifty-one separate volumes which describe such reg- 
ulatory programs at the Federal level and in each state as back- 
ground to the report entitled Community Energy Systems and the 
Law of Public Utilities - Volume One: An Overview. This report 
also contains a summary of a strategy described in Volume One - 
An Overview for overcoming these impediments by working 
within the existing regulatory framework and by making changes in 
the regulatory programs to enhance the likelihood of ICES imple- 
mentation. 


12523 (DOE/CS/20614—T1) Energy-Integrating Master 
Plan for the City of Atlantic City, New Jersey: energy con- 
servation element. Volume 3. (Demetriou (Angelos C.), 
Washington, DC (USA)). Nov 1978. Contract FG01- 
78CS20614. 353p. NTIS, PC A16/MF AOI. 

The Master Plan describes a coordinated energy-conserva- 
tion effort for the City, the effective application and ultimate suc- 
cess of which depend primarily on the active involvement of the 
City government and its functional departments. Following an in- 
troductory section, Section XXI, Community Energy Determi- 
nants, describes the natural and man-made environment, growth 
and energy profiles, and the institutional environment. Additional 
sections are entitled: Energy-Conservation Options (passive energy 
options and active energy-conservation options); Energy Integra- 
tion; Community Energy Management; Energy-Conservation Im- 
plementation Plan; and an appendix containing an energy-related 
glossary, a directory to various sources of information on energy 
conservation, various technical documents, a copy of the National 
Energy Act, and a bibliography. (MCW) 


12524 Conceptual design of transfer station/materials and 
energy recovery facility, City of Berkeley: Solid Waste Man- 
agement Center. Volume I. Final report. San Francisco, CA; 
Energy and Environmental Engineers (Nov 1980). 130p. 
(NP—25256). 

Work is reported on the project to assess the feasibility and 
to develop a conceptual design for the Berkeley Solid Waste Man- 
agement Center. Project summaries, findings, and recommendations 
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are provided in Chapter 1. Chapter 2 covers markets for recovered 
products (electricity, steam, a ferrous metal, aluminum, corrugated 
boxes). Chapter 3 details the refuse composition analysis and sur- 
veys refuse quantity. Process selection, size reduction, size reduc- 
tion followed by air classification, trommeling, evaluation of trom- 
meling vs mass burning are discussed in Chapter 4. Pollution con- 
trol requirements for air quality, water, residues, and noise are cited 
in Chapter 5. The solid waste management facility conceptualized 
in Chapter 6 receives, processes, recovers (secondary materials), 
and converts (to energy) refuse and transfers received refuse to dis- 
tant landfill in the event of extended downtime of the process and 
energy conversion equipment. The facility is conceptualized with 
50 TPD modular combustion/boiler units, all interconnected, oper- 
ating on an 8-hour day, 5 days per week. An economic analysis is 
presented in Chapter 7. Chapter 8 covers agency constraints, permit 
procedures, and permit time requirements. The final chapter re- 
views financing alternatives, project risks, and procurement proce- 
dures. (MCW) 


12525 Conceptual design of transfer station/materials and 
energy recovery facility, City of Berkeley: Solid Waste Man- 
agement Center. Volume II. Final report. San Francisco, CA; 
Energy and Environmental Engineers (Nov 1980). 491p. 
(NP—25257). 

Appendices to studies performed by Berkeley to validate 
that the decision that modular incineration is the best resource re- 
covery solution for Berkeley to pursue are presented. Information 
in the thirteen appendices are: references; the workplan; an inde- 
pendent engineering review; supplemental information on electric- 
ity market; steam market survey materials and letters of intent; sec- 
ondary material markets (consultant report and survey materials); 
effects of expanded recycling programs (consultant report); air pol- 
lution consultant report; project drawings; project outline specifica- 
tions; operating and maintenance and revenue assumptions; financ- 
ing alternatives (consultant report); and identification of project 
risks (consultant report). (MCW) 


12526 Seattle experience: conversion of solid waste to 
fuels or chemicals. Coyne, J.K. (Coyne Chemical Co., Phila- 
delphia, PA). pp 162-174 of Utilization of alternative fuels 
for transportation. Newman, M.; Grey, J. (eds.). New York, 
NY; American Institute of Aeronautics and Astronautics 
(1979). 

From Symposium on utilization of alternative fuels for trans- 
portation; Santa Clara, CA, USA (19 Jun 1978). 

The efforts of the city of Seattle, Washingtion, the Coyne 
Chemical Company, the former ERDA, and other public and pri- 
vate sector participants to develop a full-scale solid waste to metha- 
nol/ammonia plant are discussed. Nearly four years of analysis, re- 
search, and development ended in May 1977, with the decision to 
cancel the program. A series of significant economic, social, bu- 
reaucratic, and organizational constraints to the effective implemen- 
tation of large-scale alternative energy programs is evaluated. The 
hypothesis is offered that the existing unwillingness of venture capi- 
tal sources to accept the risks inherent in alternative energy devel- 
opment, coupled with the procedural difficulties of marshaling 
public sector acceptance and support, will conspire effectively to 
prohibit the completion of any major alternative fuel development 
programs over the near term. 


12527 Large-scale energy storage in district-heating sys- 
tems. Plantikow, U.; Jank, R. Sperone oe Jue- 
lich, Germany). pp 291-293 of Proceedings of the sixth in- 
ternational CODATA conference. Dreyfus, B. (ed.). Elms- 
ford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

r Storing large amounts of heat in a reasonably economic way 
which appears possible today, is storing in the form of unpressur- 
ized water. This may be accomplished by storing the hot water in 
an artificial or natural lake with a volume of 10° to 10° m? or by 
storing the water in water-conducting ground strata (aquifers). A 
comprehensive study made in Germany which investigated the pos- 
sibilities of operating large-scale storage sytems within a district 
heating grid is mentioned. A demonstration project using an artifi- 
cial lake in Mannheim has been started and the possibility for con- 
structing a system using an aquifer is noted. The large investment 
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costs required are detriments for the development of district heat- 
ing systems. (MCW) 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


12528 Physics in the automotive industry (APS/AAPT 
Topical Conference). Jamerson, F.E. (ed.). Schenectady, 
New York; American Institute of Physics (1980). 190p. 
(CONF-8005123—). 

From American Physical Society topical conference on 
physics in the automotive industry; Detroit, MI, USA (15 May 
1980). 

, The objectives of the Conference were to introduce relevant 
physics within the industry to university and college faculty, to en- 
hance the interaction between industrial and university researchers, 
and for university personnel to capture some of the research atmos- 
phere in industry. Papers were presented on the following subjects: 
physical research programs in the automobile and automotive 
supply industries; combustion research; exhaust gas studies and ve- 
hicle emissions measurements, including measurements with in- 
frared diode lasers; materials studies; and electric vehicle systems. 
The Conference should be of interest to research students contem- 
plating future industrial employment, faculty who are frequently 
asked about employment in industry, and to those actively pursuing 
or contemplating research in allied areas. (LCL) 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 12327, 12551, 12554 


12529 (CONF-800419—(Vol.2), pp 827-836) Engine fuel 
relationships: results of an investigation into anti-knock con- 
trol on gasoline engines. Oblander, K.; Abthoff, J.; Fricker, 
L. Oct 1980. 

From 5. symposium on automotive propulsion systems; 
Dearborn, MI, USA (14 Apr 1980). 

Research at Mercedes-Benz in developing a knock control 
system for gasoline-fueled spark ignition engines, the design and op- 
eration of this system and how it can be used to improve the fuel 
economy of European passenger cars are discussed. The anti-knock 
control system has been designed so that it can be used for the 
greatest possible number of applications. It consists of a compact 
electronic control unit which processes the signals coming from a 
knock sensor in such a way that it is possible to retard the primary 
ignition pulses produced in the ignition distributor by the standard 
contactless pulse generator. The newly developed anti-knock con- 
trol unit is fitted between the distributor and the ignition control 
unit of the transistorized coil ignition system. The improvement in 
fuel economy that can be achieved by using an anti-knock control 
system can be attributed to two causes: Compression ratio increase 
and lean-burn ability (lambda > 1). On the basis of test results and 
a comparison with fuel consumption at a compression ratio of 9, 
consumption gains of between about 7 and 10% can be expected 
from a further increase in compression ratio up to 13. (LCL) 


12530 (DOE/CS/50084—T1) Fuel economy of auto- 
motive vehicles: a compendium of statistical interpretations. 
McAdams, H.T. (Falcon Research and Development Co., 
Buffalo, NY (USA)). Oct 1979. Contract AC01-79CS50084. 
119p. NTIS, PC A06/MF AO1. 

This report consists, for the most part, of three papers devel- 
oped in chronological order. The term Interpretation Papers ap- 
plied to these documents is particularly germane, inasmuch as the 
papers are aimed primarily at resolving differences of opinion 
which can arise from different points of view brought to the data. 
How such differences of viewpoint can arise is discussed. Factors 
affecting the interpretation of data from fuel-economy studies in- 
clude: the choice of space in which to perform the analysis - e.g., 
miles per gallon, gallons per mile or some other alternative; relative 
weights to be given to various items of data; and characteristics of 
the error distribution assumed in the analysis. These factors and re- 
lated issues are discussed in the three Interpretation Papers. 
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12531 Effects of engine variables and exhaust gas recir- 
culation on emissions, and fuel economy. Part IV. SAE Paper 
780591. Kirklin, P.W.; Wise, S.S. (Mobil Research and De- 
veopment Corp., Paulsboro, NJ). pp 39-49 of Inter-Industry 
Emission Control Program 2 (IIEC-2). Progress report No. 
4. Warrendale, PA; Society of Automotive Engineers, Inc. 
(1978). 

From Passenger car meeting; Troy, MI, USA (5 Jun 1978). 

Steady state engine mapping data were obtained from a 400 
CID, V-8 spark ignition engine at compression ratios (CR) of 9.3 
and 8.0. Data were obtained for seven steady-state speed-load con- 
ditions and also for one transient condition to determine the effect 
of compression ratio on fuel consumption at various exhaust emis- 
sion levels. These speed-load points were selected to represent 
engine operating points during the CVS-H cycle. Earlier results at 
high speed-load conditions indicated that lower fuel consumption 
could be achieved with the 9.3 CR configuration, even when emis- 
sion constraints for HC and NO/sub x/ were imposed. Also at the 
low speed-load conditions, at high or unconstrained HC levels, fuel 
consumption was found to be lower at 9.3 CR; but HC emissions 
could not be reduced as far at 9.3 CR as at 8.0. Finally, all of the 
speed-load points were combined in time-weighted cycle simula- 
tions to compare the two compression ratios by several emissions 
and fuel consumption criteria. 


12532 (DOE/NASA/9698—2) Improved ceramic heat ex- 
changer materials. Final report. Rauch, H.W. Sr.; 
McCreight, L.R. (General Electric Co., Philadelphia, PA 
(USA). Advanced Energy Programs Dept.). Dec 1980. 
Contract EC-77-A-31-1011. 40p. (NASA-CR—159678). 
NTIS, PC A03/MF AOl1. 

Numerous compositions were developed and evaluated for 
potential application as heat exchanger structures in automotive gas 
turbine engines. Test specimens were evaluated for thermal expan- 
sion and dimensional stability before and after exposure to sea salt 
and sulfuric acid, followed by thermal cycling up to 1200°C. Mate- 
rials which survived the screening tests were considered for fabri- 
cation into honeycomb form. The material finally selected, GE- 
7808, consists of the oxides, ZrO2.-MgO-Al,O3-SiOz, and is de- 
scribed generically as ZrMAS. The original version on which the 
primary work was done was based on a commercially available 
cordierite (MAS) frit. Late in the program, however a clay/talc 
mixture was demonstrated to be a satisfactory very low cost source 
of the cordierite (MAS) phase. Several full size honeycomb regen- 
erator cores, about 10.2 cm thick and 55 cm dia were fabricated 
from both the frit and mineral versions of GE-7808. The honey- 
comb cells in these cores had rectangular dimensions of about 0.5 
mm x 2.5 mm and a wall thickness of approximately 0.2 mm 
(0.008”). Test specimens cut from the cores were evaluated. The 
multi-phase materials developed in this program demonstrated that 
their refractoriness and rheological behavior enabled them to retain 
shape and orientation of the gas passages parallel to the axis much 
better than some single phase (glass ceramic) materials. The test 
data show that GE-7808 is significantly more stable at 1100°C in 
the presence of sodium than the Corning 9460 aluminosilicate refer- 
ence materials.Overall assessment of GE-7808 properties, ease of 
material preparation, noncritical materials utilized and ready adapt- 
ability to honeycomb fabrication qualify this new material as a can- 
didate for heat exchanger applications in automotive gas turbine en- 
gines. 


12533 (PB—80-204399) Data base for light-weight auto- 
motive diesel power plants. Volume I: Executive summary. 
Final report 30 Jun 76-30 Jun 77. Wiedemann, B.; Schmidt, 
R. (Volkswagenwerk A.G., Wolfsburg (Germany, F.R.). 
Research Div.). Dec 1979. Contract DOT-TSC-1193. 47p. 
NTIS, PC A03/MF AOl. 

The effects on fuel economy, emissions, passenger car safety 
and other variables due to the installation of light-weight Diesel 
powerplants were studied. Experimental data was obtained on natu- 
rally aspirated and turbocharged Diesel engines installed in subcom- 
pact and compact passenger vehicles. The data includes fuel econo- 
my as a function of engine type and horsepower, as a function of 
vehicle inertia weight and as a function of regulated emission con- 
straints. Unregulated emissions have been characterized during the 
course of the work. The compatibility of the Diesel engine studied 
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with passenger car structures incorporating advanced frontal crash- 
worthiness capabilities was also verified. Volume I, the Executive 
Summary, presents a summary of the data obtained and a review of 
the important conclusions. 


12534 (PB—80-204407) Data base for light-weight auto- 
motive diesel power plants. Volume II: discussion and results. 
Final report 30 Jun 76-30 Jul 77. Wiedemann, B.; Schmidt, 
R. (Volkswagenwerk A.G., Wolfsburg (Germany, F.R.). 
Research Div.). Dec 1979. Contract DOT-TSC-1193. 505p. 
NTIS, PC A22/MF AOI. 

The effects on fuel economy, emissions, passenger car safety 
and other variables due to the installation of light-weight Diesel 
powerplants were studied. Experimental data was obtained on natu- 
rally aspirated and turbocharged Diesel engines installed in subcom- 
pact and compact passenger vehicles. The data includes fuel econo- 
my as a function of engine type and horsepower, as a function of 
vehicle inertia weight and as a function of regulated emission con- 
straints. Unregulated emissions have been characterized during the 
course of the work. The compatibility of the Diesel engine studied 
with passenger car structures incorporating advanced frontal crash- 
worthiness capabilities was also verified. Volume II, the main body 
of the report, provides a discussion of the fuel economy and emis- 
sions obtained, a description of the engine/vehicle systems tested 
and the results of factory driveability tests. 


12535 (PB—80-204415) Data base for light-weight auto- 
motive diesel power plants. Volume III: miscellaneous data. 
Final report 30 Jun 76-30 Jul 77. Wiedemann, B.; Schmidt, 
R. (Volkswagenwerk A.G., Wolfsburg (Germany, F.R.). 
Research Div.). Dec 1979. Contract DOT-TSC-1193. 205p. 
NTIS, PC A10/MF AOl1. 

The effects of fuel economy, emissions, passenger car safety 
and other variables due to the installation of light-weight Diesel 
powerplants were studied. Experimental data was obtained on natu- 
rally aspirated and turbocharged Diesel engines installed in subcom- 
pact and compact passenger vehicles. The data includes fuel econo- 
my as a function of engine type and horsepower, as a function of 
vehicle inertia weight and as a function of regulated emission con- 
straints. Unregulated emissions have been characterized during the 
course of the work. The compatibility of the Diesel engine studied 
with passenger car structures incorporating advanced frontal crash- 
worthiness capabilities was also verified. Volume III, the appen- 
dixes, presents miscellaneous data used during the program. 


12536 Internal combustion engine sampling probes: an ex- 
perimental study of sample-gas origins and flow disturbances. 
Turns, S.R.; Borman, G.L. (Univ of Wis, Madison). Com- 
bustion and Flame ; 38: No. 3, 313-327(Aug 1980). 

Flow disturbances associated with the physical presence and 
sink action of two types of engine-cylinder-gas sampling probes 
were investigated in a steady-flow rig. Flow visualization and com- 
parisons of concentration profiles obtained with an isokinetic probe 
and the two engine-type probes showed that the major flow dis- 
turbance was the creation of a flow around the probe tip. This flow 
is directed along the leading edge of the probe, parallel to the 
probe axis, and in the direction of the sampling orifice such that the 
apparent origin of a sample is some distance, /zeta/sub //0, behind 
the actual location of the sampling orifice. The influences of seven 
sampling parameters on /zeta/sub //0 were determined. Probe di- 
ameter, sampling rate, probe angle with respect to the free steam, 
and probe insertion length all had a significant effect on the magni- 
tude of /zeta/0. The shape of the probe tip and the orifice location 
eccentricity had a lesser effect, while probe Reynolds number only 
weakly affected the ratio /zeta/sub //0/D. 


12537 ORI of today’s vehicles. Part III. SAE Paper 
780594, Gray, D.S.; Meguerian, G.H.; Tracy, C.B. (Amoco 
Oil Co., Naperville, IL). pp 79-92 of Inter-Industry Emis- 
sion Control Program 2 (IIEC-2). Progress report No. 4. 
Warrendale, PA; Society of Automotive Engineers, Inc. 
(1978). 

From Passenger car meeting; Troy, MI, USA (5 Jun 1978). 

In continued studies with full-scale engines on the laboratory 
dynamometer, the effect of the engine variables air-fuel ratio, igni- 
tion timing, and rate of exhaust gas recirculation on octane require- 
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ment increase and exhaust emissions was studied in two engines at 
two compression ratios. A lead-free base gasoline was used in all 
tests, and a test procedure previously shown to relate well with 
road tests was followed. In both engines, ignition timing and rate of 
exhaust gas recirculation were found to have appreciable effects on 
octane requirement increase. Air-fuel ratio had an effect in one 
engine but not the other. The effect of compression ratio was 
mixed. 


12538 Influence of cooling system variables. SAE Paper 
780595. Daly, D.J.; Anderson, R.D.; Baker, R.E. (Ford 
Motor Co., Dearborn, MI). pp 93-106 of Inter-Industry 
Emission Control Program 2 (IIEC-2). Progress report No. 
4. Warrendale, PA; Society of Automotive Engineers, Inc. 
(1978). 

From Passenger car meeting; Troy, MI, USA (5 Jun 1978). 

A vehicle fleet test has been conducted to determine if 
octane advantages due to selected cooling system variables persist 
with stabilized deposits. The variables tested were reduced coolant 
temperatures, a direct substitution of aluminum for the iron cylin- 
der head and an aluminum head with Unique Cooling. Octane re- 
quirements, octane requirement increase (ORI), emissions and fuel 
economy results are presented and discussed. Engine tests to deter- 
mine the sensitivity of octane to independently controlled engine 
temperatures confirmed the primary dependence upon coolant tem- 
perature. Additional tests identified some of the variables which 
cause octane differences among the cylinders of one engine and be- 
tween engine families. 


12539 ORI of today’s vehicles. Paper 760195. Keller, 
B.D.; Meguerian, G.H.; Tracy, C.B.; Smith, J.B. (Amoco 
Oil Co., Naperville, IL). pp 1-8 of Inter-Industry Emission 
Control Program 2 (IIEC-2). Program report No. 2. War- 
rendale, PA; Society of Automotive Engineers, Inc. (1976). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

Studies with cars and with full scale engines in the labora- 
tory have provided additional information on the parameters which 
affect ORI in today’s cars. Tests conducted with cars showed that 
ORI with unleaded gasolines is about two units higher than with 
leaded gasolines and that coolant system degradation had little or 
no effect. Studies conducted in the laboratory showed that oil con- 
sumption rate, oil multi-grade range, fuel detergent additives, and 
coolant temperature all affected ORI to some degree. Oil ash level 
and a manganese antiknock additive had no effect. Combustion 
chamber deposits studies showed that a good correlation exists be- 
tween ORI and the ratio of carbon to metals in the deposits. This 
correlation suggests that the carbon to metals ratio should be mini- 
mized to reduce ORI. Additional studies are needed to confirm 
these results and to further define the parameters which must be 
controlled to minimize ORI. 


12540 More data on ORI variables. Paper 760196. Sail- 
lant, R.B.; Pedrys, F.J.; Kidder, H.E. pp 9-16 of Inter-In- 
dustry Emission Control Program 2 (IIEC-2). Program 
report No. 2. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1976). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

The effects of selected fuel additives, engine operating con- 
ditions, and driving modes on ORI have been investigated for the 
1975 Ford 400 CID engine. A twenty-seven vehicle program was 
designed with three vehicles per variable. Reduced coolant tem- 
peratures significantly lowered ORI. Methanol appears to reduce 
ORI. Variables which do not produce strong trends are increased 
air-fuel ratio, a driving cycle with wide open throttle accelerations, 
a fuel with a carrier oil additive, and heavier fuels. An inverse rela- 
tionship between initial octane requirements and ORI was ob- 
served. 


12541 Performance characteristics of stratified charge ve- 
hicles with conventional fuels and gasoline blended with alco- 
hol and water. Paper 760197. Boekhaus, K.L.; Copeland, 
L.C. pp 17-26 of Inter-Industry Emission Control Program 
2 (IIEC-2). Program report No. 2. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1976). 
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From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

The effects of fuel volatility and alcohol content on vehicu- 
lar performance were determined in unmodified conventional, pre- 
chamber stratified charge, and direct injection open-chamber strati- 
fied charge vehicles. A clear water-gasoline emulsion fuel was in- 
cluded in the test sequence. Driveability testing revealed that the 
stratified charge powered vehicles were relatively insensitive to 
base fuel volatility. Driveability depreciated with increasing alcohol 
content for all vehicles. Testing of the water-gasoline emulsion 
showed driveability was unsatisfactory in vehicles powered with 
conventional and prechamber stratified charge engines but margin- 
ally acceptable in the open-chamber stratified charge engine. In- 
creasing alcohol content up to 20 V % increased mass emissions of 
the open-chamber stratified charge engine, reduced emissions of the 
prechamber stratified charge engine, and had no significant effect 
on the conventional engine. Fuel economy on an energy utilization 
basis was improved with increasing alcohol content and reduced 
with the water-gasoline emulsion. 


12542 Effects of engine variables and exhaust gas recir- 

culation on emissions, fuel economy, and knock. Part II. 

Paper 760198. Morgan, C.R.; Hetrick, S.S. pp 27-34 of 

Inter-Industry Emission Control Program 2 (IIEC-2). Pro- 
am report No. 2. Warrendale, PA; Society of Automotive 
ngineers, Inc. (1976). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

Steady-state data obtained from a 400 CID V-8 conventional 
engine at one speed/load/compression ratio combination are report- 
ed to show the effect of engine emission constraints on fuel con- 
sumption and octane number for trace knock. The important trends 
shown by these results were: (1) various calibration combinations of 
air/fuel (A/F) ratio, exhaust gas recirculation (EGR), and spark 
retard can be used to control NO/sub x/ emissions. A substantial 
reduction in NO/sub x/ emissions was achieved by using EGR and 
optimized spark timing without suffering a fuel economy penalty; 
but hydrocarbon (HC) emissions tended to be high; (2) when both 
HC and NO/sub x/ emissions were reduced by optimal adjustments 
of EGR and spark timing, fuel consumption was increased, but 
octane number for trace knock was decreased; (3) at controlled 
NO/sub x/ emission levels, the lowest HC emissions were obtained 
at A/F ratios of 16 to 18:1; (4) the minimum achievable HC emis- 
sion level increased with decreasing NO/sub x/ emissions; and (5) 
injection of secondary air at the exhaust ports generally decreased 
HC emissions at A/F ratios richer than stoichiometric when the 
engine exhaust temperatures were greater than 1100°F. Use of sec- 
ondary air at lean A/F ratios increased HC emissions. In general, 
through the use of the basic engine parameters investigated, the 
substantial reduction in engine emissions of HC and NO/sub x/ was 
associated with a fuel consumption penalty and with a reduction in 
the octane number for trace knock measured under the emission 
test conditions. 


3302 External Combustion Engines 


12543 (DOE/NASA/1040—18) Evaluation of candidate 
stirling engine heater tube alloys for 1000 hours at 760°C. 
Misencik, J.A. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Nov 
1980. Contract AI01-77CS51040. 34p. (NASA-TM—81578). 
NTIS, PC A03/MF AO1. 

Six tubing alloys were endurance tested in a diesel-fired, 
Stirling engine simulator materials test rig for 1000 hours at 760°C 
while pressurized at 17 to 21 MPa with either hydrogen or helium. 
The alloys tested were N-155, A-286, Incoloy 800, 19-9DL, Ni- 
tronic 40, and 316 stainless steel. All alloys were in the form of 
tubing with an outside diameter of 4.8 mm and a wall thickness of 
0.8 mm. Hydrogen permeated rapidly through the walls of all six 
alloys when they were heated to 760°C, and repressurization was 
required every 5 hours during rig testing. In contrast, helium was 
readily contained. Creep-rupture failures occurred in four of the six 
alloys pressurized with heluim and in two of the six alloys pressur- 
ized with hydrogen. Only two alloys survived the 1000-h endur- 
ance test with no failure, N-155 and 316 stainless steel. Stimulan- 
eous exposure to either hydrogen or helium and the combustion en- 
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vironment at 21 MPa and 760°C did not seriously degrade the ten- 
sile strength of the six alloys in tests at room temperature and 
760°C after exposure. Decreases in room-temperature ductility 
were noted and are attributed to aging rather than to hydrogen em- 
brittlement or oxidation in three of the alloys. However, there may 
be a hydrogen embrittlement effect in the N-155, 19-9DL, and Ni- 
tronic 40 alloys. 


3303 Electric-powered Systems 


12544 (DOE/CS/54209—1) Electric vehicle test report, 
Cutler-Hammer Corvette. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Jan 1981. Contract AI01-78CS54209. 146p. 
NTIS, PC A07/MF AOI. 

The work described was part of the effort to characterize 
vehicles for the state-of-the-art assessment of electric vehicles. The 
vehicle evaluated was a Chevrolet Corvette converted to electric 
operation. The vehicle was based on a standard production 1967 
chassis and body. The original internal combustion engine was re- 
placed by an electric traction motor. Eighteen batteries supplied the 
electrical energy. A controller, an onboard battery charger, and 
several dashboard instruments completed the conversion. The re- 
mainder of the vehicle, and in particular the remainder of the drive- 
train (clutch, driveshaft, and differential), was stock, except for the 
transmission. The overall objective of the tests was to develop per- 
formance data at the system and subsystem level. The emphasis was 
on the electrical portion of the drive train, although some analysis 
and discussion of the mechanical elements are included. There was 
no evaluation of other aspects of the vehicle such as braking, ride, 
handling, passenger accomodations, etc. Included are a description 
of the vehicle, the tests performed and a discussion of the results. 
Tests were conducted both on the road (actually a mile long 
runway) and in a chassis dynamometer equipped laboratory. The 
majority of the tests performed were according to SAE Procedure 
J227a and included maximum effort accelerations, constant-speed 
range, and cyclic range. Some tests that are not a part of the SAE 
Procedure J227a are described and the analysis of the data from all 
tests is discussed. (LCL) 


12545 (DOE/NASA/51044—14) Electronically commu- 
tated de motors for electric vehicles. Maslowski, E.A. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1981. Contract AI01- 
77CS51044. 18p. (CONF-810206—6; NASA-TM—81654). 
NTIS, PC A02/MF AOl. 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

A motor development program to explore the feasibility of 
electronically commutated dc motors (also known as brushless) for 
electric cars is described. Two different design concepts and a 
number of design variations based on these concepts are discussed. 
One design concept is based on a permanent magnet, medium- 
speed, machine rated at 7000 to 9000 rpm and powered via a tran- 
sistor-inverter power conditioner. The other concept is based on a 
permanent magnet, high-speed, machine rated at 22,000 to 26,000 
rpm and powered via a thyristor-inverter power conditioner. Test 
results are presented for a medium-speed motor and for a high- 
speed motor each of which have been fabricated using samarium- 
cobalt permanent magnet material. 


12546 (DOE/NASA/51044—15) Characterization of the 
near-term electric vehicle (ETV-1) breadboard propulsion 
system over the SAE J227a driving schedule D. Sargent, 
N.B.; Dustin, M.O. (National Aeronautics and Space Ad- 
ministration, Cleveland, OH (USA). Lewis Research 
Center). 1981. Contract AI01-77CS51044. 14p. (NASA- 
TM—81664; CONF-810206—5). NTIS, PC A02/MF AO1. 
From Society of Automotive Engineers international engi- 
neerin oes and exposition; Detroit, MI, USA (23 Feb 1981). 
i NASA-LeRC under the direction of DOE is responsible 
for the test and evaluation of electric and hybrid vehicle propulsion 
systems and components. In September 1978, a contracted effort 
was undertaken with the General Electric Company to design, fab- 
ricate, and deliver a propulsion system breadboard of the GE- 
NTEV (ETV-1). This breadboard is currently under test in the 
LeRC Road Load Simulator and its operational characteristics are 
discussed. 
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12547 (UCRL—84445(Rev.1)) Estimates of the cost and 
energy consumption of aluminum-air electric vehicles. 
Cooper, J.F. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Nov 1980. Contract W-7405-ENG- 
—* (CONF-8010159—1(Rev.1)). NTIS, PC A03/MF 

From Fall meeting of the Electrochemical Society; Holly- 
wood, FL, USA (5 Oct 1980). 

Economic costs and primary energy consumption are esti- 
mated for general purpose electric vehicles using aluminium-air 
propulsion batteries within the time frame of the 1990's (earliest 
possible date of introduction). Critical assumptions were: aluminum 
production at efficiencies at least as high as those of the best cur- 
rently operating industrial installations; competitive performance 
automobiles with gasoline or diesel fuel economies at least as high 
as those of the best currently-available vehicles-13.5 to 19.3 tonne- 
km/liter (35 to 50 gross ton-miles/gal-fuel); and aluminum-air bat- 
tery discharge efficiencies at least as high as those obtained with 
electrodes available prior to the start of the present alloy develop- 
ment program. For an aluminum-air fuel economy of 36 tonne/km/ 
kg-Al (optimized low-gallium alloys), a total refueling cost of 5.6 
cents/km (1979$) was estimated for a 1.27 tonne vehicle. This is 
equivalent to $2 to 3/gal for automobiles of the same weight with 
fuel economies of 13.5 to 19.3 tonne-km/liter. Critical to the cost 
estimate is the assumption of anode slab production directly from 
the product of a reduction cell by low cost casting and shearing 
operations. The total primary energy consumption was estimated to 
be 1.3 to 1.7 kWh/km (coal) for the electric vehicle, which corre- 
sponds roughly to the energy cost of the automobiles using liquid 
fuels synthesized from coal. The energy consumption is 30 to 70% 
greater than the reference automobile using petroleum-derived gas- 
oline. The cost of the battery (including air-electrodes) was estimat- 
ed to be about $30/kW including 30% markup over producer's 
cost; or $36/kW, if electrodes are used with 0.25 mg/cm? Pt load- 
ings. (LCL) 


12548 Outlook for electric road vehicles. Hamilton, W. 
(General Research Corp., Santa Barbara, CA). pp 97-106 of 
Utilization of alternative fuels for transportation. Newman, 
M.; Grey, J. (eds.). New York, NY; American Institute of 
Aeronautics and Astronautics (1979). 

From Symposium on utilization of alternative fuels for trans- 
portation; Santa Clara, CA, USA (19 Jun 1978). 

Electric vehicles in very large numbers could be recharged 
from coal or nuclear facilities now available or projected at US 
utilities. Resultant savings of petroleum could be correspondingly 
large. With future batteries, the driving range of electric cars will 
become adequate for most automotive travel. Unless gasoline prices 
increase drastically in relation to oil prices or government inter- 
venes directly, however, relatively few electric cars are likely to be 
sold in this century, because they generally will cost more and do 
less than conventional cars. 


3304 Hybrid Systems 


12549 (DOE/NASA/0092—80/2) Advanced propulsion 
system concept for hybrid vehicles. Bhate, S.; Chen, H.; 
Dochat, G. (Mechanical Technology, Inc., Latham, NY 
(USA). Stirling Engine Systems Div.). Dec 1980. Contract 
AI01-77CS51044. 168p. (NASA-CR—159772; MIT— 
80TR25). NTIS, PC A08/MF AOl1. 

The results of a nine-month study to identify and evaluate 
advanced propulsion systems for on-the-road hybrid vehicles are 
presented. Two concepts, both utilizing Stirling engines, were eval- 
uated for five of reference mission/vehicles ranging from a two- 
passenger commuter car to a large bus, each had its own perform- 
ance specification. Selection of the best hybrid configuration and 
reference mission/vehicle was made against these requirements, as 
well as the major goals of reducing petroleum consumption and 
minimizing total energy consumption. Both parallel and series 
hybrid systems, utilizing kinematic and free-piston Stirling engines, 
respectively, were evaluated. Detailed discussion, results and con- 
clusions of the initial parametric studies, the trade-off evaluations, 
the life-cycle cost studies and the conceptual design definition are 
presented. 
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3306 Vehicle Design Factors 
REFER ALSO TO CITATION(S) 12546, 12546 


12550 Characterization of zirconia and titania engine ex- 
haust gas sensors for air/fuel feedback control systems. Paper 
760202. Cederquist, A.L.; Gibbons E.F.; Meitzler, A.H. pp 
67-80 of Inter-Industry Emission Control Program 2 (IIEC- 
2). Program report No. 2. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1976). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

Two types of exhaust sensors have been studied from the 
point of view of applying them in feedback systems to control the 
air/fuel (A/F) operating point of automotive engines. The particu- 
lar sensors studied were zirconia (ZrO2) sensors and titania (TiO2) 
sensors. Both sensors were without built-in heaters and designed to 
indicate when engine A/F passes through stoichiometry. The paper 
includes results obtained from engine dynamometers and test vehi- 
cles; but the major experimental results are from laboratory tests 
specifically designed to establish advantages or limitations of a spe- 
cific sensor and its associated circuitry when used in engine A/F 
control systems. Calibration data were measured for the zirconia 
sensors in order to plot curves of sensor output voltage versus A/F 
with temperature (T) as a parameter. The zirconia sensor was 
found to be especially sensitive to the presence of hydrogen (Hz) in 
exhaust gas. Data establishing this sensitivity are presented. Tran- 
sient response capabilities of the zirconia sensor are explored and 
experimental results pointing to a structural transformation in the 
sensor are presented. Experiments similar to those for the zirconia 
sensors were carried out for titania sensors. Calibration data for 
resistance as a function of A/F with T as a parameter are present- 
ed. Two effects observed in titania sensors in laboratory tests, tran- 
sition-through-stoichiometry hysteresis and rich-end-point drift, are 
described, along with some discussion of transient response capa- 
bilities. Since both types of sensors and their associated circuitry 
are in a continuing process of development, basic importance is at- 
tached to the measurement techniques and the general types of in- 
formation developed rather than to the experimental results ob- 
tained for either particular sensor at the present time. 


3307 Emission Control 


12551 (BNL—28554) Soot reduction in diesel engines by 
catalytic effects. Sapienza, R.S.; Butcher, T.; Krishna, C.; 
Gaffney, J. (Brookhaven National Lab., Upton, NY (USA)). 
Oct 1980. Contract AC02- 76CHO00016. llp. (CONF- 
810308—1). NTIS, PC A02/MF AOl1. 

From American Chemical Society symposium on the chem- 
istry of engine combustion deposits; Atlanta, GA, USA (29 Mar 
1981). 

; This study of methods for reducing soot emission from diesel 
engines suggests that both homogeneous and heterogeneous ap- 
proaches are feasible. The homogeneous approach consisted in 
mixing small quantities of alcohol with the fuel and the heteroge- 
neous approach consisted of coating parts of the combustion cham- 
ber (bounding) surface with an oxidation catalyst like platinum. 
Both approaches produced significant reductions in soot emissions. 
These tests were conducted over a small range of operation in a 
single cylinder engine (a CFR type), with most of the testing done 
using pure cetane as fuel at constant speed, and load. Although the 
engine and test conditions are not representative of an automotive 
diesel engine, the results may be useful to access the feasibility of 
soot reduction in automotive and truck diesel engines, using these 
methods. The major features of the reaction mechanisms proposed 
for both fuel additive and surface catalyst effectiveness could be ap- 
plied to various combustion problems. 


12552 (PB—80-210230) Study of automotive emission 
control technology: emissions from future in-use vehicles, 
1980-1985. Interim report No. 6, (Falcon Research and De- 
velopment Co., Buffalo, NY (USA)). 1 Jul 1980. Contract 2- 
AQ-7243. 255p. NTIS, PC Al2/MF AOl. 

This is an interim report in a study to evaluate the factors 
which cause vehicles to fail to meet emission standards in-use, de- 
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termine how adequately the EPA motor vehicle emission factors 
characterize actual in-use emission levels of vehicles, and determine 
appropriate adjustments, if any, that should be made to the EPA 
emission factors. This report provides an overview of the emission 
control technologies that will be used on 1980 - 1985 vehicles, an 
analysis of the types of failures and failure rates emission control 
system components will most probably experience, and projects the 
in-use emission levels of these vehicles under several scenarios. 


12553 Inter-Industry Emission Control Program 2 (ITEC- 
2). Program report No. 2. Warrendale, PA; Society of Auto- 
motive Engineers, Inc. (1976). 82p. (SP—403; CONF- 
760278—(Exc.)). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

Eight papers were presented at the meeting. A separate ab- 
stract was prepared for each paper. (LCL) 


12554 NO/sub x/ catalytic converter development. Paper 
760199, Kaneko, Y.; Ohinouye, T.; Kobayashi, H.; Abe, S. 
(Mitsubishi Motors Corp., Tokyo, Japan). pp 35-40 of Inter- 
Industry Emission Control Program 2 (IIEC-2). Program 
report No. 2. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1976). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

The ammonia forming characteristics of two NO/sub x/ 
catalysts have been thoroughly studied under steady-state condi- 
tions after defining the ranges of such parameters as intake air flow, 
inlet gas temperature, inlet exhaust emissions and inlet CO/O: 
under the CVS-III (hot) mode. A four-cylinder 1.6 liter engine 
equipped with a dual-bed catalytic converter system was used. Two 
catalysts having the same catalytic materials and loadings were pre- 
pared on pelleted and monolithic supports. The test results show 
how and why the bleed air, added ahead of the NO/sub x/ cata- 
lyst, is effective in reducing ammonia formation and improving the 
net NO/sub x/ reduction efficiency of the system. 


12555 Study of NH; formation and its control in the 
NO/sub x/ catalyst system. Paper 760200. Kuroda, H.; Na- 
kajima, Y.; Saito, T.; Oguri, T.; Nagai, T. (Nissan Motor 
Co., Ltd., Tokyo, Japan). pp 41-53 of Inter-Industry Emis- 
sion Control Program 2 (IIEC-2). Program report No. 2. 
— PA; Society of Automotive Engineers, Inc. 
(1976). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (23 Feb 1976). 

Suppression of NHs formation over NO/sub x/ catalysts has 
been the subject of several reports in recent years. However, there 
are very few reports relating to the effects of modifications of both 
feed gas conditions and catalyst usage. Therefore, NHs formation 
was investigated as a function of such feed gas boundary conditions 
as CO concentrations, CO/O: ratio, space velocity, linear velocity 
and catalyst bed temperature. Both fresh and aged NO/sub x/ cata- 
lysts were used. Longitudinal patterns of NHs formation in mono- 
lithic NO/sub x/ catalyst were also determined. Based on these re- 
sults, several ideas were tested to reduce NHs; formation in the 
NO/sub x/ catalyst through control of feed H2, O., CO and HC 
concentrations. Finally, the possibility of extending the optimum 
A/F range of a NO/sub x/ catalyst toward leaner A/F ratios by 
the introduction of methane ahead of the NO/sub x/ catalyst is dis- 
cussed. Although these studies increased our knowlege of NO/sub 
x/ catalysts and use of NO/sub x/ catalysts, many engineering 
problems still remain to be solved before NO/sub x/ catalysts are 
used in production vehicles. 


12556 Laboratory evaluation of three-way catalysts. 
Paper 760201. Gandhi, H.S.; Piken, A.G.; Shelef, M. pp 55- 
66 of Inter-Industry Emission Control Program 2 (IIEC-2). 
Program report No. 2. Warrendale, PA; Society of Auto- 
motive Engineers, Inc. (1976). 

From Automotive engineering congress and exposition; De- 


troit, MI, USA (23 Feb 1976). 
A comprehensive laboratory evaluation was carried out on 


recent three-way catalyst formulations. The evaluation of selectiv- 
ity characteristics was made in a synthetic exhaust mixture where 
window widths and positions for three-way conversion and their 
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change after durability runs were determined. The durability runs 
were made in combusted gases from laboratory pulse-flame exhaust 
generators using both contaminant-free fuel and fuels with 1975 
levels of Pb, P and S. A thorough evaluation of the oxygen-storage 
capability of the catalysts was performed and the results correlated 
with engine dynamometer experiments designed to utilize this prop- 
erty of three-way catalysts which allows a wider A/F ratio toler- 
ance. A new technique which involves intentional modulation of 
the A/F ratio was found to extend the usefulness of such catalysts. 
The implications of the chemical formulation of the catalysts in the 
overall design of the system, which includes fuel metering and 
feedback control along with the catalyst, are discussed. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 12461, 12462 


12557 (ALO—3683-T1) Ethanol fuel modification for 
highway vehicle use. Final report. (Union Oil Co. of Califor- 
nia, Brea (USA). Science and Technology Div.). Jan 1980. 
Contract EY-76-C-04-3683. 220p. NTIS, PC Al0/MF AOl1. 

A number of problems that might occur if ethanol were used 
as a blending stock or replacement for gasoline in present cars are 
identified and characterized as to the probability of occurrence. 
The severity of their consequences is contrasted to those found 
with methanol in a previous contract study. Possibilities for cor- 
recting several problems are reported. Some problems are respon- 
sive to fuel modifications but others require or are better dealt with 
by modification of vehicles and the bulk fuel distribution system. In 
general, problems with ethanol in blends with gasoline were found 
to be less severe than those with methanol. Phase separation on ex- 
posure to water appears to be the major problem with ethanol/gas- 
oline blends. Another potentially serious problem with blends is the 
illict recovery of ethanol for beverage usage, or bootlegging, which 
might be discouraged by the use of select denaturants. Ethanol 
blends have somewhat greater tendency to vapor lock than base 
gasoline but less than methanol blends. Gasoline engines would re- 
quire modification to operate on fuels consisting mostly of ethanol. 
If such modifications were made, cold starting would still be a 
major problem, more difficult with ethanol than methanol. Startabi- 
lity can be provided by adding gasoline or light hydrocarbons. Ad- 
dition of gasoline also reduces the explosibility of ethanol vapor 
and furthermore acts as denaturant. 


12558 (DOE/NASA/51040—19) Ignition of lean fuel-air 
mixtures in a premixing-prevaporizing duct at temperatures 
up to 1000K. Tacina, R.R. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). Dec 1980. Contract AI01-77CS51040. 16p. (NASA- 
TM—81645). NTIS, PC A02/MF AOl1. 

Conditions were determined in a premixing-prevaporizing 
fuel preparation duct at which ignition occurred. An air-blast-type 
fuel injector with nineteen fuel injection points was used to provide 
a uniform spatial fuel-air mixture. The range of inlet conditions 
where ignition occurred were: inlet air temperatures of 600 to 
1000°K, air pressures of 180 to 660 kPa, equivalence ratios (fuel-air 
ratio divided by stoichiometric fuel-air ratio) from 0.13 to 1.05, and 
velocities from 3.5 to 30 m/s. The duct was insulated and the diam- 
eter was 12 cm. Mixing lengths were varied from 16.5 to 47.6 cm 
and residence times ranged from 4.6 to 107 ms. The fuel was No.2 
diesel. Results showed a strong effect of equivalence ratio, pressure 
and temperature on the conditions where ignition occurred. The 
data did not fit the most commonly used model of autoignition. In 
particular, the effect of length or residence time on ignition delay is 
not clear in these tests. A correlation of the conditions where igni- 
tion would occur which apply to this test apparatus over the condi- 
tions tested is (p/V)phi' * = 0.62 e/sup 2800/T/ where p is the 
pressure in kPa, V is the velocity in m/s, phi is the equivalence 
ratio, and T is the temperature in K. The data scatter was consider- 
able, varying by a maximum value of 5 at a given temperature and 
equivalence ratio. There was a wide spread in the autoignition data 
contained in the references. The data from this report are in reason- 
able agreement with those of the references. 
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12559 Effect of additives on combustion of fuel for inter- 
nal-combustion engines. Mutalibov, A.A.; Gel’fand, B.E.; 
Sartaev, P.M.; Tsyganov, S.A.; Murashov, O.D.; Gubanov, 
A.V.; Timofeev, EA: Makhmudov, T.M. (Inst. of Chemical 
Physics, Moscow, USSR). Doklady Physical Chemistry (Eng- 
lish Translation) ; 250: No. 4-6, 148-150(Feb 1980). 

Translated from Dokl. Akad. Nauk. SSSR; 250: No. 5, 1194- 
1196(Feb 1980). 

The octane number of gasoline can be increased using water- 
gasoline emulsions. The ignition characteristics of such emulsions 
were studied. The emulsifier did not change the ignition delay, but 
the water addition increased it and retards self-ignition. (DLC) 


36 MATERIALS 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 11873, 12098, 12207, 12375, 12389, 12389, 
12543, 12619, 12643, 12644, 13148, 13212, 13252, 13252 


12560 (AD-A—084851) Temperature effects on the in- 
frared spectrum of chemisorbed Co. Technical report. Anton- 
iewicz, P.R.; Cavanagh, R.R.; Yates, J.T. Jr. (National 
Bureau of Standards, Washington, DC (USA). Surface Sci- 
ence Div.). May 1980. Contracts N00014-80-F-0008;N00014- 
79-F-0008. 21p. NTIS, PC A02/MF AO1. 

The temperature dependence of the infrared spectrum of CO 
chemisorbed on Rh supported by Al203 has been measured. A 
shift in the CO stretching frequency of 1.4 x 1/100 cm K-1 to 
higher frequency is observed on cooling. An electrodynamic model 
of the surface interactions is presented. The model accounts for 
both the magnitude and direction of the observed shift. 


12561 (BDX—613-2284) Deburring: technical capabilities 
and cost-effective approaches. Lessons 1 and 2. Gillespie, 
L.K. (Bendix Corp., Kansas City, MO (USA)). Dec 1980. 
Contract AC04-76DP00613. 64p. NTIS, PC A04/MF AOI. 

This two-lesson text on deburring provides engineers and 
production supervisors with an overall understanding of deburring 
economics and capabilities. The subject matter includes economics, 
side effects, process selection techniques, product design influences, 
standards, plant-wide approaches, and burr formation and preven- 
tion. Deburring methods discussed include barrel, centrifugal 
barrel, vibratory, spindle, manual, electrochemical, electropolish, 
brush, abrasive jet, abrasive flow, water jet, thermal energy, and 
mechanized mechanical. Lesson | is an introduction to burr tech- 
nology; Lesson 2 discusses burr formation and properties. 


12562 (BNL—28680) Stress-corrosion cracking of sensi- 
tized stainless steel by sulfur-containing compounds. Isaacs, 
H.S.; Vyas, B.; Kendig, M.W. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 22p. 
(CONF-810402—3). NTIS, PC A02/MF AOl. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

, The stress corrosion cracking (SCC) of sensitized Type 304 
stainless steel in thiosulfate solutions has been studied using con- 
stant extension rate tests. Very low concentrations of about 
6.10-7M Na2S2O0s3 (0.lppm) gave cracking. With boric acid added, 
higher concentrations (Ippm) were required. The SCC was shown 
to be electrochemically controlled. Below -0.5v/sub SCE/ (-0.75/ 
sub SHE/) no SCC took place; above this potential the rate of SCC 
increased with potential. An induction period was required before 
SCC continued above -0.5v if the potential was held at or below 
this value for extended times. This period was associated with the 
build up of an aggressive solution of thiosulfate decomposition 
products within the crack. The cracking process has been consid- 
ered to be controlled by rupture of a salt layer and not a passivat- 
ing oxide. 


12563 (COO—2093-45) Radiation effects on BCC metals 
and alloys. Final report, March 1, 1970 to August 31, 1980. 
Moteff, J. (Cincinnati Univ., OH (USA). Dept. of Materials 
Science and Metallurgical Engineering). Dec 1980. Contract 
AS02-76ER02093. 52p. NTIS, PC A04/MF AO1. 
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To contribute to more meaningful and self-consistent defor- 
mation and/or strengthening models, use was made of quantitative 
transmission electron microscopy to obtain the number density and 
size distribution of the various defect states in the irradiated materi- 
al. With this information, the influence of defects on dislocation 
mobility and deformation modes was determined. In addition, by 
means of high temperature anneals for different time intervals, the 
original defect states was significantly changed so that the above 
dislocation-defect interaction models may be tested under many dif- 
ferent conditions. Combinations of time at temperature and appied 
stress has been shown to be extremely important in the dislocation 
channeling phenomenon, a circumstance that is closely associated 
with irradiation induced embrittlement. Detailed resistivity meas- 
urements, a technique for determining defect thermal stability and 
recovery kinetics, was used to establish critical test temperatures. 


12564 (DOE/DP/40074—1) Lithium studies: metallurgi- 
cal and chemical evaluations of a test facility after 2000 hours 
operation; hydrogen isotope monitoring in lithium; and lithium 
aerosol formation in relation to fusion reactors. Bagnall, C.; 
Down, M.G.; Kardos, Z.L. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). Aug 1980. 
Contract AC08-78DP40074. 124p. NTIS, PC A06/MF AOI1. 

Separate abstracts were prepared for each of the three in- 
cluded sections. (MOW) 


12565 (DOE/DP/40074—1, pp 60p, Paper 1) Section I. 
Metallurgical and chemical evaluions of a test facility after 
2000 hours operation. Part 1. Metallurgical evaluation. Part 
2. Chemical Evaluation. Bagnall, C.; Kardos, Z.L. Aug 1980. 

In Lithium studies: metallurgical and chemical evaluations of 
a test facility after 2000 hours operation; hydrogen isotope monitor- 
ing in lithium; and lithium aerosol formation in relation to fusion 
reactors. 

The present study was undertaken in an attempt to learn 
more about the characteristics of lithium corrosion. Part one of this 
report deals with a metallographic evaluation of the Type 304 
Stainless Steel one-inch tubing, used for the main loop containment, 
and gives a detailed account of hot leg and cold leg corrosion. An 
examination of the dump tank was also conducted in order to deter- 
mine why lithium was apparently creeping from the tank during 
loop operation and forming a plug in the cover gas line. Part two is 
a detailed chemical evaluation of the hot trap and the cold trap, 
performed in order to gain some measure of component design, 
trap efficiency and the migration of corroding species. 


12566 (DOE/ET/10460—15) Microstructural effects in 
abrasive wear. Quarterly progress report, 1 September 1980-1 
December 1980. Fiore, N.F.; Kosel, T.H.; Rao, C.; Desai, 
V.; Shetty, H.R. (Notre Dame Univ., IN (USA). Dept. of 
Metallurgical Engineering and Materials Science). 3 Feb 
1981. Contract AS02-77ET 10460. 65p. NTIS, PC A04/MF 
AOl. 

This report describes research aimed at establishing quantita- 
tive relationships between microstructure and wear resistance of 
highly alloyed materials, including high-Cr white irons and experi- 
mental Co-base and Ni-base powder metallurgy (PM) alloys now 
used or potentially to be used in coal mining, handling, and gasifi- 
cation. The specific types of wear under study are low-stress abra- 
sion and gouging wear encountered in mining, coal conversion, and 
transfer applications. During this quarter a review article on abra- 
sion in multiphase alloys has been written. 


12567 (DOE/ET/13513—T7) Embrittlement of Cr-Mo 
steels in H2S plus H2O vapor environment. Quarterly report 
No. 8, May 15-August 15, 1980. Shaw, B.J. (Westinghouse 
Research and Development Center, Pittsburgh, PA (USA)). 
28 Nov 1980. Contract AC05-78ET13513. 21p. NTIS, PC 
A02/MF AOI. 

In previous tests the environment was H2S of the highest 
commercially available purity. In this environment it proved impos- 
sible, by our current techniques, to induce hydrogen embrittlement 
in low yield strength (45 to 75 ksi or 300 to 500 MPa) samples 
which had been given a post weld heat treatment. The introduction 
of saturated water vapor in the H2S has clearly served to give con- 
ditions in which the lower strength steels can be embrittled. 
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12568 (DPSPU—80-30-12) Corrosion of assemblies in 
fuel-storage basins at Savannah River Plant. Wollam, C.D. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Plant). Sep 1980. Contract AC09-76SR00001. 
18p. (CONF-810402—6). NTIS, PC A02/MF AOl1. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

' Pitting of reactor assemblies has been the major corrosion 
problem in the Savannah River Plant fuel storage basins. From 
1972 to 1976 many reactor assemblies experienced severe pitting 
corrosion with rates up to 9.3 mm/y. Poor cladding, high concen- 
trations of iron and chloride ions in the water, a galvanic couple 
between the aluminum clad assemblies and the stainless steel hang- 
ers, and scratches in the oxide layer on assemblies have been identi- 
fied as contributors to the problem. This paper describes the exami- 
nations and tests that were conducted and discusses a theory that 
explains the observed phenomena. 


12569 (LA—8570) Fiber felts as low-density structural 
materials. Milewski, J.V.; Newfield, S.E. (Los Alamos Sci- 
entific Lab., NM (USA)). Jan 1981. Contract W-7405-ENG- 
36. 1lp. NTIS, PC A02/MF AO1. 

Short-fiber felt structures provide improvements in proper- 
ties over foam structures. In applications where resistance to com- 
pression set or stress relaxation are important, coated-fiber felts 
excel because the individual fibers flex within their elastic limits. 
Felts of stainless steel and polyester fibers were prepared by deposi- 
tion from liquid slurries. Compressive properties were determined 
as functions of the felt parent material, the extent of bonding, the 
density of the felt, and the length-to-diameter ratio of the starting 
fibers. 


12570 (LA-UR—80-3423) Fiber felts as low density 
structural materials. Milewski, J.V.; Newfield, S.E. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 10p. (CONF-810408—1). NTIS, PC A02/ 
MF AOl. 

From SAMPE symposium/exhibition; Los Angeles, CA, 
USA (28 Apr 1981). 

Portions of document are illegible. 

Short fiber felts structures can be made which provide im- 
provements in properties over foams. In applications where resist- 
ance to compression set or stress relaxation are important, bonded 
fiber felts excel due to the flexing of individual fibers within their 
elastic limit. Felts of stainless steel and polyester fibers were pre- 
pared by deposition from liquid slurries. Compressive properties 
were determined as a function of felt parent material, extent of 
bonding, felt density, and length-to-diameter (L/D) ratio of starting 
fibers. 


12571 (LBL—11314) Moessbauer study of microstruc- 
tural and chemical changes in Fe-9Ni steel during two-phase 
tempering. Fultz, B.; Morris, J.W. Jr. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1980. Con- 
tract W-7405-ENG-48. 9p. (CONF-801124—43). NTIS, PC 
A02/MF AOl1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Two-phase tempering of martensitic Fe-9Ni steel serves to 
enhance the low temperature toughness and forms austenite precipi- 
tates in this material. Hyperfine field effects in Fe-Ni alloys were 
systematized so that tempering induced chemical composition 
changes in the martensite could be quantified by Moessbauer spec- 
trometry. The kinetics of segregation of alloy elements from the 
martensite into the fresh austenite can be determined simultaneously 
with the amount of austenite which was formed. 


12572 (LBL—11905) Oxygen diffusion in hypostoichio- 
metric uranium dioxide. Kim, K.C. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Dec 1980. Contract 
W-7405-ENG-48. 129p. NTIS, PC A07/MF AOl1. 

Thesis. 

The tracer oxygen diffusivity in UO/sub 2-x/ has been meas- 
ured along the lower two phase boundary. The diffusion couple 
consisted of two matched hypostoichiometric uranium dioxide 
wafers, one enriched with '*O and the other normal. Results 
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showed much higher diffusion coefficients than those of stoichio- 
metric UO. This directly proved that the major defect species in 
UO/sub 2-x/ is the anion vacancy. Activation energy of anion va- 
cancy migration was measured to be 11.7 +- 3.0 kcal/mole. A dif- 
fusion model established for UOz2 and UO/sub 2+-x/ showed that 
in stoichiometric UO: both interstitials and vacancies contribute sig- 
nificantly to oxygen diffusion and neither can be neglected; at 
1400°C their contributions are about equal. This model was ex- 
tended to nearly stoichiometric UO/sub 2+-x/ to predict oxygen 
diffusion coefficients in these stoichiometry ranges. Also deduced 
from the model were the Frenkel defect energy and entropy of 85.6 
+- 9.2 kcal/mole and 18.2 +- 7.3 eu, respectively. The contribu- 
tion of Frenkel disorder to the excess enthalpy of UO2 was evaluat- 
ed. Calculation showed that Frenkel disorder accounts for 87% of 
the excess enthalpy at 3000°K. A simple two band model for elec- 
tronic excitation, with a band gap of 2.0 ev and effective electron 
mass of 7.6 m/sub e/, accounted for the remainder of the excess 
enthalpy. 


12573 (LBL—11939) Ferroelectric domain structure of 
Pb(Zr s2Ti 48)03. Goo, E.K.; Mishra, R.K. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1980. Con- 
tract W-7405-ENG-48. 3p. (CONF-800893—1). NTIS, PC 
A02/MF AOl1. 

From Electron Microscopy Society of America Pacific Re- 
gional conference; Las Vegas, NV, USA (2 Aug 1980). 

Ferroelectric domains are twins that are formed when PZT 
undergoes a phase transformation from a non-ferroelectric cubic 
phase to a ferroelectric tetragonal phase upon cooling below ~ 
375°C. The tetragonal phase is spontaneously polarized in the di- 
rection of c-axis, making each twin a ferroelectric domain. 


12574 (ORNL/TM—7645) Theoretical evaluation of a 
mechanism of precipitate-enhanced cavity swelling during ir- 
radiation. Mansur, L.K. (Oak Ridge National Lab., TN 
(USA)). Mar 1981. Contract W-7405-ENG-26. 25p. NTIS, 
PC A02/MF AOI. 

It is often observed experimentally in complex alloys such as 
the austenitic stainless steels that the largest cavities produced 
during irradiation are attached to second phase precipitate particles. 
One hypothesis that such observations suggest is that the precipi- 
tate-matrix interface may assist in the collection of irradiation-pro- 
duced point defects which are channelled to the attached cavities. 
A theoretical analysis is developed to evaluate this mechanism. It is 
found that the growth of cavities attached to precipitates is in- 
creased compared to the growth of cavities in the matrix. The rela- 
tive growth rates of the two types of cavities are also affected by 
differences in bias and differences in sink strength. The relationships 
required to evaluate these effects are developed and the conse- 
quences of enhanced point defect collection are explored in some 
detail. 


12575 (PNL-SA—8939) Evaluation of metallic materials 
for use in engineering barrier systems. Pitman, S.G.; Griggs, 
B.; Elmore, R.P. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). 1980. Contract AC06-76RL01830. 8p. 
(CONF-801124—41). NTIS, PC A02/MF AOl1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Conclusions of this work are as follows: Inconel, Incoloy, 
Hastelloy C-276, and titanium alloys all had excellent corrosion 
resistance in all postulated repository environments tested. Further 
work will be required to evaluate the pertinent enviro-mechanical 
properties of these materials; the mechanical properties of grade 2 
titanium are better than those of grade 12 titanium, except the ten- 
sile and yield strengths. These properties include fatigue-crack- 
growth rate, environmental fatigue-crack-growth rate, fracture 
toughness, impact toughness, and dynamic fracture toughness; there 
is no evidence in the current data to indicate that the simulated re- 
pository environment is aggressive to grade 2 or grade 12 titanium. 
This includes data from corrosion-fatigue, crevice corrosion, 
wedge-loaded cracked specimens, and residual-stress specimens. 
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12576 (RFP—3023) Exploratory study on the formability 
of beryllium. Corle, R.R.; Gelles, S.H. (Rockwell Interna- 
tional Corp., Golden, CO (USA). Rocky Flats Plant). 5 Feb 
= Contract AC04-76DP03533. 22p. NTIS, PC A02/MF 

A preliminary study is described in which the hot formabi- 
lity of beryllium metal was investigated. The Fukui cup test which 
provides a combination of draw and stretch was successfully ap- 
plied in conjunction with an electrochemically etched grid system 
to three grades of beryllium sheet. The beryllium grades showed 
significant differences in formability ranging from essentially non- 
formable for a heavily textured P/M rolled sheet to highly forma- 
ble for an ingot sheet with intermediate texture. Beryllium sheet 
produced by slicing from a hot-pressed block exhibited intermediate 
formability which went through maximum at ~ 400°C. This last 
material has a near random texture and controlled chemistry. Fail- 
ure, where it occurred, was in the stretch region of the formability 
samples. No failure was observed in the draw region. 


12577 Superconductivity in metastable bec alloys contain- 
ing neptunium. Smith, J.L.; Elliott, R.O. (Los Alamos Scien- 
tific Lab., NM (USA)). pp 257-262 of 2. International con- 
ference on the electronic structure of the actinides, Wro- 
claw, Poland, September 13-16, 1976. Proceedings. Mulak, 
J.; Suski, W.; Troc, R. (eds.). Wroclaw, Poland; Zaklad 
Narodowy Imienia Ossolinskich (1977). 

From 2. international conference on the electronic structures 
on the actinides; Wroclaw, Poland (13 Sep 1976). 

The possibility of superconductivity in elemental Np has led 
to a study of superconductivity in bec solid solution alloys contain- 
ing neptunium. Ternary alloys of the form (Npsub(x)Usub(1- 
x))sub(.82)Mosub(.18) and (Npsub(x)Usub(1-x))sub(.8)Nbsub(.2) 
were prepared using a rapid quench from the melt. Both the addi- 
tion of the transition metal and the quench were necessary to retain 
cubic alloys at room temperature. Superconductivity persisted to x 
= 0.73 for the Mo alloys and to x = 0.7 for the Nb alloys. At 
these compositions the loss of superconductivity was presumbly 
due to impurities. Nevertheless, a plot of In Tsub(c) vs. x yields a 
straight line from Tsub(c) approximately 2 K for y-U(.18Mo) or y- 
U(.2 Nb) binary alloys at x = 0 to a possible Tsub(c) of approxi- 
mately 30 mK for the stabilized binary Np alloys at x equals 1. 


12578 (SAND—80-1738C) Slow strain rate behavior of 
TiCode 12 (ASTM Gr.12) in aqueous chloride solutions. 
Abrego, L.; Rack, H.J. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1981. Contract AC04-76DP00789. 22p. 
(CONF-810402—2). NTIS, PC A02/MF A0O1. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

, Slow strain rate testing has shown that the macroscopic ten- 
sile properties of mill-annealed TiCode 12 are not affected by expo- 
sure to either a synthetic seawater or high chloride brine environ- 
ment. However, microscopic examination indicates that the fracture 
mode may be sensitive to environment. This sensitivity appears to 
be related to hydrogen ingress during prolonged exposure. 


12579 (UCID—18922) X-ray diffraction studies of binary 
plutonium. Uranium alloys: an interim report. Wallace, P.L.; 
Harvey, M.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Dec 1980. Contract W-7405- 
ENG-48. 15p. NTIS, PC A02/MF AOl1. 

This report describes x-ray diffraction studies of Pu-U alloys 
carried on at LLNL in 1972. These studies were part of a larger 
project to understand the 2-phase, banded microstructures observed 
in Pu-15 wt% U alloys by Riefenberg and Ellinger. This work has 
produced relatively high-quality diffraction patterns for both com- 
ponents of the banded structures, but computer indexing of these 
patterns did not produce acceptable solutions for either the zeta- 
phase or the second component of the banded structures. The effect 
of uranium on a-Pu’s lattice parameters is determined, and the data 
for the effect of uranium on f-Pu’s lattice parameters are extended. 


12580 (UCRL—15319) Manufacturing process feasibility 
study. Technical report. Graper, H. (Metallurgical Consult- 
ants, Inc., Montebello, CA (USA)). 30 Oct 1980. Contract 
W-7405-ENG-48. 7p. NTIS, PC A02/MF AO1. 
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A series of four simulated mitigator brazements were fabri- 
cated using a # 304 slide blanks, skin, and solarib. The solarib was 
brazed with AMI-915 alloy. Four specimens were taken from each 
cylinder, two from each band of solarib and shear tested. See 
Drawing # S-10200 attached. Charted test results are also attached. 


12581 (UCRL—15326) Residual stress of diffusion 
bonded aluminum-to-stainless steel joins. Final report. 
Stroud, R.D.; Shackelford, J.F. (California Univ., Davis 
(USA). Dept. of Mechanical Engineering). Sep 1980. Con- 
tract W-7405-ENG-48. 73p. NTIS, PC A04/MF AOl1. 

An x-ray method for determination of residual stress as a 
function of surface position on a metal sample is described. This 
method is capable of spatial resolution on the order of 0.040 inch (1 
mm) and precision positioning of the sample along three orthogonal 
axes to better than 0.001 inch. A high precision sample holder was 
designed and fabricated for this purpose. Apparent residual stress 
was found to be a strong function of sample position with respect 
to the axis of rotation of the diffractometer circle. This relationship 
is on the order of 400 to 500 Kpsi/inch for aluminum. The high 
precision sample holder allowed careful centering of the sample 
providing true (rather than apparent) residual stress measurements 
in the range of low stresses (less than 10 Ksi). Comparison was 
made between applied stress values obtained with strain gage 
output and those obtained by x-ray diffraction. Correlation was 
good with the accuracy of stress measurements being approximate- 
ly +-500 psi. 


12582 Diffusion in a pure, high-vacancy-content crystal. 
McKee, R.A. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). W-7405-ENG-26. Physical Review [Sec- 
tion] B: Condensed Matter ; 23: No. 4, 1609-1615(15 Feb 


nt} 
1981). 


The idea that vacancies can follow a nonrandom walk in a 
solid has been developed and put into a quantitative form for diffu- 
sion in a pure, high-vacancy-cortent crystal. Intrinsic and tracer 
diffusion in a metal have been analyzed, and the electrical mobility 
in an ionic solid has been expressed in terms of the tracer diffusion 
coefficient and the separate correlation factors for atoms and vacan- 
cies. The description uses classical methods of diffusion theory, and 
generalized results that account for nonrandom vacancy walk have 
been shown to reduce to those obtained by Howard and Lidiard in 
a system where the vacancy moves randomly as an isolated point 
defect. Experimental data for carbon diffusion in fcc iron have been 
examined to illustrate an interstitial-vacancy analogy that was used 
in this analysis, and the general result has been applied specifically 
to discuss vacancy diffusion in Fe/sub 1-x/S. 


12583 Electron-stimulated desorption studies of O on 
W(110): Discussion on the excitation mechanism and the 
binding sites of the O* -yielding species. Weng, S. (Physics 
Department, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review [Section] B: Condensed Matter ; 
23: No. 4, 1699-1703(15 Feb 1981). 7 

In the present electron-stimulated desorption studies of O 
chemisorbed on a flat W(110) surface at room temperature, we 
present the measurements of the O* ion energy distribution as a 
function of oxygen coverage and of incident electron energy. The 
data indicate that the excitation of W(4f+5p/sub 3/2/) core states 
is the primary channel for desorbing O* and that the creation of 
these core holes gives rise to relaxation effects which gradually 
shift the O* energy distribution towards lower kinetic energy with 
increasing electron energy. These phenomena indicate that the O* - 
yielding species bind directly to W atoms. We show that these O* - 
yielding species are not the majority atoms which form the p(2 x 1) 
structure, but are minority atoms binding at special sites, in agree- 
ment with previous reports. We discuss in some detail what these 
special sites might be, based on our measurements and previous 
studies. While recognizing the important role of defects and steps in 
producing O*, we suggest that the O* ions observed in our experi- 
ments as well as some of previous studies are very likely due to ad- 
sorption of oxygen atoms in singly coordinated “atop” sites. 
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12584 Adsorption sites and bond lengths of iodine on 
Cu{111} and Cu{100} from surface extended x-ray-absorp- 
tion fine structure. Citrin, P.H.; Eisenberger, P.; Hewitt, 
R.C. (Bell Laboratories, Murray Hill, New Jersey 07974). 
1900) Review Letters ; 45: No. 24, 1948-1951(15 Dec 

The unambiguous identification of adsorption sites is demon- 
strated using absolute and relative polarization-dependent surface 
extended-x-ray-absorption fine-structure amplitude functions. This 
empirical procedure is generally applicable to all oriented adsor- 
bates on single-crystal substrates. 


12585 Competing order parameters in quenched random 
alloys: Fe/sub 1-x/Co/sub x/Ch. Wong, P.; Horn, P.M.; 
Birgeneau, R.J.; Safinya, C.R.; Shirane, G. (Department of 
Physics and James Franck Institute, University of Chicago, 
Chicago, Illinois 60637). Physical Review Letters ; 45: No. 24, 
1974-1977(15 Dec 1980). 

A study is reported of the magnetic properties of the 
random alloy Fe/sub 1-x/Co/sub x/Cle, which represents an arche- 
typal example of a system with competing orthogonal spin anisotro- 
pies. Behavior similar to previous experiments and theoretical pre- 
dictions is found, but with important qualitative and quantitative 
differences; in particular the phase transition in one variable is dras- 
tically altered by the existence of long-range order in the other 
variable. It is hypothesized that this is due to microscopic random- 
field effects. 


12586 Normal emission photoelectron diffraction studies 
at Stanford Synchrotron Radiation Laboratory. Kevan, S.D. 
(University of California, Materials & Molecular Research 
Division, Lawrence Berkeley Laboratory and Chemistry 
Department, Berkeley, California 94720). W-7405-ENG-48. 
Applied Optics ; 19: No. 23, 3974-3977(1 Dec 1980). 

A series of experiments designed to characterize the surface 
structural sensitivity of photoelectron diffraction (PhD) is de- 
scribed. The technique’s relation to low energy electron diffraction 
and to surface extended x-ray absorption fine structure (SEXAFS) 
is explored, and useful comparisons with the latter are pointed out. 
The application of normal emission photoelectron diffraction to dis- 
ordered overlayers is shown to be reasonably straightforward. Data 
on both 2-D and 3-D (multiple-site) disordered overlayers are pre- 
sented. The localized atom-specific nature of PhD is shown to lend 
the technique real potential in the study of molecular adsorbate sys- 
tems. 


12587 Soft x-ray emission from Li—Mg and Li—Al 
alloys and comparisons with KKR-CPA calculations. Callcott, 
T.A.; Tagle, J.A.; Arakawa, E.; Stocks, G.M. (Oak Ridge 
National Laboratory, P.O. Box X, Oak Ridge, Tennessee 
37830). W-7405-ENG-26. Applied Optics ; 19: No. 23, 4035- 
4042(1 Dec 1980). 

The K emission band of Li and L23 emission bands of Mg 
and Al have been measured for Li~Mg and Li—AI prepared in a 
range of concentrations either by coevaporation or by evaporating 
thin films of Li on Mg(Al) substrates or Mg(Al) on Li substrates. 
The Li K spectrum is nearly unchanged at all alloy concentrations 
in the Li—Mg system but broadens and develops a low energy 
shoulder for large Al concentrations in the Li—Al system. Both 
Mg and Al Ls spectra are narrower and more peaked at low 
energy in the equilibrium alloys than in the pure metals. The many- 
body threshold peaks on the Al and Mg Lxs spectra are generally 
suppressed by alloying with Li, except for low temperature coeva- 
porated Li—Ali samples where the peak persists to very Li-rich 
alloys. Data for a LisoMgzo alloy are compared with KKR-CPA 
calculations, and good agreement is found for both the Li K spec- 
trum and the Mg L spectrum. 


12588 Thermodynamic functions of Americium metal. 
Hall, R.O.A.; Lee, J.A.; Mortimer, M.J.; McElroy, D.L.; 
Mueller, W.; Spirlet, J. (Chemistry Division, AERE Har- 
well, Didcot, Oxon England). Journal of Low Temperature 
Physics ; 41: No. 3, 397-404(1 Nov 1980). 

A critical analysis of the data for the specific heat from 15 K 
to 300 K of two samples of 7*'Am and one sample of 7**Am leads 
to a set of “best” values. From these the thermodynamic functions 
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are calculated giving (C/sub p/)zos=25.5 +- 1 J mol~'K~* and 
Soos = 55.4 +- 2K mol™' K~*. The derived Debye characteristic 
temperature 0/sub D/ is estimated as 120 +- 20 K and the elec- 
tronic specific heat coefficient y as 1 +- 1 mJ mol™' K~*. 


12589 Studies on microarcing. Mioduszewski, P.; Claus- 
ing, R.E.; Heatherly, L. (Oak Ridge National Lab., TN 
(USA), Metals and Ceramics Div.). Journal of Nuclear Ma- 
terials ; 91: No. 2/3, 297-305(Jul 1980). 

Introduction of impurities into plasma discharges by unipolar 
arcs has been observed in various plasma experiments. However, 
the mechanisms which lead to microarcing are not well understood. 
To study the conditions under which microarcing occurs, as well as 
the resulting erosion rates, a small experiment has been initiated. 
Electrodes are immersed in a low-temperature RF-plasma. A ca- 
pacitor is connected between them and biased by an external volt- 
age supply. Currents between 10 and 200 A with pulse duration be- 
tween 10 and 20 ps are measured when arcs strike across the space 
charge sheath between the negative electrode and the plasma. 
These arcs produce craters on the negative electrode with diame- 
ters between 20 and 50 um. Relating the removed material to the 
integrated current of the arcs yields erosion rates of about 10~* kg/ 
C for 304 stainless steel. The present results suggest that arcing on 
the first wall of tokamaks is a transient phenomenon which may be 
controlled by proper surface conditioning. 


12590 Microstructure of irradiated Ti-70A and Ti-6Al- 
4V. Jones, R.H.; Charlot, L.A. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Journal of Nuclear Materials ; 
91: No. 2/3, 329-335(Jul 1980). 

Titanium alloys have several properties which make them at- 
tractive materials for fusion reactor applications; however, knowl- 
edge of their response to radiation is very sparse. Irradiation experi- 
ments on two titanium alloys were undertaken to determine if void 
swelling would occur and, if so, under what conditions and to de- 
termine the stability of the a and B phases in Ti-6A1-4V. This paper 
reports on the results of this study. A commercial purity titanium 
alloy, Ti-70A, and Ti-6Al-4V have been irradiated to 50 dpa over 
the temperature range of 400 to 630°C simultaneously with 5 MeV 
Ni** and 300 keV He*. Dislocation loops were induced in Ti-70A 
at 400 to 500°C with very little apparent damage occurring at 
630°C. A radiation-induced precipitate was observed in Ti-6A1-4V 
at all temperatures as was a dislocation network. The radiation-in- 
duced phase was indexed as having a bcc crystal structure with a 
lattice parameter close to that of Ti-V 8 phase. A habit plane rela- 
tionship of (011)sub(bcc)//(0001)sub(hcp) was observed. Voids 
were not observed in the Ti-70A or the Ti-6AI1-4V at any tempera- 
tures. This was true of both the a and £ phase of the Ti-6AI-4V. 
Voids or cavities have been reported by Ayrault and Nolfi [3] in 
Ti-6Al-4V irradiated at 540 to 660°C. Comparisons between the 
present work and their work are made. 


12591 Point-defect clustering during irradiation. Hall, 
B.O. (Argonne National Lab., IL (USA). Materials Science 
Div.). Journal of Nuclear Materials ; 91: No. 1, 63-72(Jun 
1980). 

A time-dependent nucleation and growth model, based on 
the chemical reaction-rate formalism, has been developed for calcu- 
lating both vacancy- and interstitial-cluster concentrations during 
the early stages of irradiation. Concentrations of small clusters are 
obtained by solving the exact difference equations, and those of 
larger clusters by solving a differential equation that describes the 
size distribution function. When calculations are performed with pa- 
rameters appropriate for nickel, the model predicts (1) very rapid 
interstitial clustering; (2) interstitial-cluster concentrations Nsub(I) 
proportional to nsup(1/2) exp[-Esup(I)sub(m)/2kT], where 
Esub(I)sub(m) is the interstitial migration energy and n is the point 
defect production rate, if the sink-annihilation probability is low; (3) 
Nsub(I) proportional to n exp[-Esup(I)sub(m)/kT] if the sink-annihi- 
lation probability is high; and (4) significant vacancy clustering 
only when the interstitial clusters are in the growth regime. 
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12592 Phase diagrams. Brewer, L.; Lamoreaux, R.H. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.; California Univ., Berkeley (USA). Dept. of Chemis- 
try). pp 195-356 of Molybdenum: Physico-chemical proper- 
ties of its compounds and alloys. Vienna, Austria; IAEA 
(1980). 

The phase diagrams are given for 100 of the 102 binary sys- 
tems of molybdenum with elements hydrogen to lawrencium. The 
available experimental observations and the results of thermody- 
namic calculations are reviewed. A large fraction of the diagrams is 
original and has not been available before. Most of the previously 
available diagrams have been extensively modified to make them 
consistent with reasonable thermodynamic values. 


3602 Ceramics, Cermets, And Refractories 


12593 (DOE/ET/41900—3) Phase relations in crystalline 
ceramic nuclear waste forms the system UO/sub 2 + x/- 
CeO2-ZrO2-ThO2 at 1200°C in air. Pepin, J.G.; McCarthy, 
G.J. (Pennsylvania State Univ., University Park (USA). Ma- 
terials Research Labs.; North Dakota State Univ., Fargo 
(USA). Dept. of Chemistry). 15 Feb 1981. Contract ACO09- 
79ET41900. 38p. NTIS, PC A03/MF AO1. 

Steady-state phase relations in the system UO/sub 2 + x/- 
CeO2-ZrO2-ThO2 were determined for application to phase rela- 
tions in the high-level crystalline ceramic nuclear waste form Su- 
percalcine-Ceramics. Samples were treated at 1200°C at an oxygen 
partial pressure of 0.21 atm and a total pressure of 1 atm. Phase as- 
semblages were found to be composed of cubic solid solutions of 
the flourite structure type, solid solutions based on ZrO:, and orth- 
orhombic solid solutions based on U3Os. 


12594 (DOE/ET/52008—1) Interaction of graphite with 
a hot, dense deuterium plasma. Desko, J.C. Jr. (Columbia 
Univ., New York (USA). School of Engineering and Ap- 
plied Science). 1980. Contract AS02-77ET52008. i0Ip. 
NTIS, PC A06/MF AOl1. 

The erosion of ATJ-S graphite caused by a hot, dense deu- 
terium plasma has been investigated experimentally. The plasma 
was produced in an electromagnetic shock tube. Plasma character- 
istics were typically: ion temperature = 800 eV (~ 1 x 107 °K), 
number density = 10'*/cm®, and transverse magnetic field = 1 tesla. 
The energetic ion flux, phi, to the sample surfaces was ~ 107° ions/ 
cm?-sec for a single pulse duration of ~ 0.1 usec. Sample surfaces 
were metallographically prepared and examined with a scanning 
electron microscope before and after exposure. 


12595 (LBL—11821) Electronic ceramics in high tem- 
perature environments. Searcy, A.W.; Meschi, D.J. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 
1980. Contract W-7405-ENG-48. 17p. (CONF-801034—8). 
NTIS, PC A02/MF AOl1. 

From 33. ACS Pacific Coast meeting; San Francisco, CA, 
USA (28 Oct 1980). 

Simple thermodynamic means are described for understand- 
ing and predicting the influence of temperature changes in various 
environments on electronic properties of ceramics. Thermal gradi- 
ents, thermal cycling and vacuum annealing are discussed, as well 
as the variations of activities and solubilities with temperature. 


12596 (UCID—18942) Measurement of trace elements in 
KH2PO, crystals by x-ray fluorescence spectrometry. Ryon, 
R.W.; Duewer, T.I. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Feb 1981. Contract W-7405- 
ENG-48. 1lp. NTIS, PC A02/MF AOl1. 

A non-destructive method is described for the quantitative 
measurement of impurities in KDP (KH2PO,) crystals. Part per mil- 
lion concentrations of impurities can be determined with good ac- 
curacy in about one hour of instrument time. An energy dispersive 
x-ray spectrometer is used. Both the crystals and the solutions from 
which they are grown may be analyzed. 
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12597 Lattice dynamics and low-frequency excitations of 
transition-metal hydrides:NbD/sub x/, NbH/sub x/, and 
TaD/sub x/. Shapiro, S.M.; Richter, D.; Noda, Y.; Birn- 
baum, H. (Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review [Section] B: Condensed Matter ; 
23: No. 4, 1594-1604(15 Feb 1981). 

Phonon dispersion curves have been measured on single 
crystals of NbD/sub 0.85/ along the [100], [011], and [111] direc- 
tions. The dispersion curves of the a’ phase of NbD/sub 0.85/ at 
T=160 °C were fit with a Born—von Karman model of the intera- 
tomic force constants out to the seventh neighbors. From these 
constants the acoustic-phonon density of states is calculated. The 
results are compared with previous measurements on NbD/sub x/ 
with x=0.45, x=0, and with the Nb-Mo system. A new dispersion- 
less excitation is observed in NbD/sub 0.85/ at hw=18.4 meV. A 
similar feature is observed in NbH/sub 0.82/ at ho=19.0 meV and 
in TaD/sub 0.78/ at hw=15.0 meV. The linewidth of this excita- 
tion in NbD/sub 0.85/ decreases as the 8 phase is entered and its 
position shifts slightly to higher energies. A detailed examination of 
the dispersion curves within the 8 phase reveals interaction be- 
tween the acoustic modes and this dispersionless excitation. Possible 
origins of this new feature are discussed. Also observed is an 
anomalous broadening of the [110] zone-boundary LA phonon 
within the a’ phase. 


12598 Electronic structure of metal hydrides. IV. TiH/ 
sub x/, ZrH/sub x/, HfH/sub x/, and the fcc-fet lattice dis- 
tortion. Weaver, J.H.; Peterman, D.J.; Peterson, D.T.; Fran- 
ciosi, A. (Synchrotron Radiation Center, University of Wis- 
consin-Madison, Stoughton, Wisconsin 53589). Physical 
Review [Section] B: Condensed Matter ; 23: No. 4, 1692- 
1698(15 Feb 1981). 

The electronic structures of TiH/sub x/, ZrH/sub x/, and 
HfH/sub x/ have been studied using photoelectron spectroscopy 
and synchrotron radiation. Structures in the metal d-derived band 
within ~3 eV of the Fermi level E/sub F/ and in the bonding 
band (~3—10 eV below E/sub F/) are compared with theory. In 
each dihydride, the bonding band center falls at -5.5 eV, at approxi- 
mately the same energy as previously observed for the dihydrides 
of Sc and Y. Changes in the emission features near E/sub F/ and at 
-7 eV have been observed in samples bridging the fec—-fct distor- 
tion in ZrH/sub x/, 1.63< or =x< or =1.94. The changes at E/ 
sub F/ demonstrate the Jahn-Teller effect for the electronic states 
of ZrH/sub x/. The binding energies of the Ti 3p, Zr 4p, Hf 5p, 
and Hf 4f cores are observed to be greater than in the elemental 
metals, consistent with charge transfer to the hydrogen site. 


12599 Neutron-diffraction study of Ho.C at 4—296 K . 
Atoji, M. (Chemistry Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). W-31-109-ENG-38. Journal 
of Chemical Physics, The ; 74: No. 3, 1893-1897(1 Feb 1981). 

By neutron powder diffraction, trigonal HoezC has been 
shown to become ferromagnetic below 100 K. The paramagnetic 
scattering indicates the free Ho** -ion moment, while the saturation 
moment in the ferromagnetic phase is 7.16 Bohr magnetons (72% 
of the free-ion moment), showing a sizeable crystal-field effect. The 
preferential crystallite orientation induced by the applied magnetic 
field has shown that the ordered moments are aligned parallel to 
the [104] axis which corresponds to the [100] axis of the high-tem- 
perature cubic modification. The previously proposed HoN-type 
magnetic ordering is not compatible with our results. The residual, 
disordered moments exhibit a ferromagnetic short-range order su- 
perposing on the ferromagnetic long-range order. Crystallographic- 
structure data at 296 and 4 K are also presented. 


12600 Neutron-diffraction study of cubic ErC/sub 0.6/ in 
the temperature range 1.6—296 K. Atoji, M. (Chemistry Di- 
vision, Argonne National Laboratory, Argonne, Illinois 
60439). W-31-109-ENG-38. Journal of Chemical Physics, The 
; 74: No. 3, 1898-1901(1 Feb 1981). 

Neutron-diffraction measurements have shown that the form 
of ErC/sub 0.6/ that has a cubic, NaCl-type structure is paramag- 
netic above 90 K, exhibiting a free Er** moment. Below 90 K, 
ErC/sub 0.6/ becomes a ferromagnet with a saturation moment of 
2.5 Bohr magnetons (only 28% of the maximum free-ion moment), 
indicating a large crystal-field effect. By measuring the preferential 
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crystallite orientation induced by the applied magnetic field, the di- 
rection of the ferromagnetically ordered moment was found to be 
parallel to the <100> axis. A ferromagnetic, short-range ordering 
coexists with the ferromagnetic long-range ordering at temperatures 
down to 1.6 K. 


12601 Oscillatory magnetic fluctuations near the super- 
conductor-to-ferromagnet transition in ErRh,B,. Moncton, 
D.E.; McWhan, D.B.; Schmidt, P.H.; Shirane, G.; Thomlin- 
son, W.; Maple, M.B.; MacKay, H.B.; Woolf, L.D.; Fisk, 
Z.; Johnston, D.C. (Bell Laboratories, Murray Hill, New 
Jersey 07974). DE-AC02-76CH00016;EY-76-5-03-0034- 
PA227-3. Physical Review Letters ; 45: No. 25, 2060-2063(22 
Dec 1980). 

Small-angle neutron experiments show that near the transi- 
tion from superconductor to ferromagnet in ErRh,B, scattering 
peaks occur at a wave vector q/sub s/ =0.06 A~*. The temperature 
and wave-vector dependence suggest this signal is due to oscilla- 
tory magnetization fluctuations caused by the electromagnetic cou- 
pling of magnetic and superconducting order parameters. The fer- 
romagnetic Bragg scattering shows a 5% hysteresis and transition- 
temperature—smearing effects which are also due to magnetic-su- 
perconducting interactions. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 12161, 12570 


12602 (MHSMP—81-15) High performance size exclu- 
sion chromatography. VI. Evaluation of the weight coordi- 
nate. Kohn, E. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Mar 1981. Contract AC04- 
76D000487. 19p. NTIS, PC A02/MF AOI. 

A series of high performance size exclusion chromatography 
(HPSEC) runs was made, using polystyrene standards, for the pur- 
pose of evaluating the applicability of the weight coordinate. Use of 
this coordinate was found to be considerably more precise than use 
of the time coordinate and was equivalent in precision to use of the 
time coordinate in conjunction with the application of an internal 
standard. The method consisted of continually measuring the 
weight of the mobile phase emerging from the columns with the 
Sartorius electronic balance and transmitting the voltage output of 
the balance to a Wang microcomputer for processing and display 
on a Selectric typewriter. Application of the weight coordinate ob- 
viated the use of the internal standard and permitted the shortening 
of run time by about one third. Experiments were performed with 
standards of four different molecular weights and were conducted 
at temperatures of 35, 45, and 55 C. The variation in temperature 
provided information about the temperature coefficient of HPSEC 
as a function of polystyrene molecular weight in the prevailing sol- 
vent. The retention weight and temperature coefficient for the in- 
ternal standard, methylene chloride, was unusually large and it was 
hypothesized that this substance is absorbed by the polystyrene gel 
of the columns. 


3606 Other Materials 


12603 (DOE/ER/10390—2) Investigation of deep level 
defects in epitaxial semiconducting zinc sulpho-selenide. Prog- 
ress report, June 15, 1980-June 14, 1981. Wessels, B.W. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Materi- 
als Science and Engineering). 15 Feb 1981. Contract AC02- 
79ER10390. 38p. NTIS, PC A03/MF AOl1. 

High conductivity ZnSe single crystalline films have been 
heteroepitaxially deposited on GaAs substrates using open tube 
chemical vapor transport. Unintentionally doped films had net 
donor densities of 10'* - 10'® cm~® and resistivities of 1 to 10° ohm 
cm. Resistivity was found to be strongly dependent upon zinc par- 
tial pressure during deposition. Electron mobilities of the order of 
50 to 200 cm*/V sec were observed which suggested that the films 
are highly compensated. Properties of the deep level defects in he- 
teroepitaxially grown ZnSe have been investigated using transient 
capacitance spectroscopy. A series of electron traps were observed 
with activation energies of 0.33, 0.35, 0.42, 0.71 and 0.86 eV in Au/ 
ZnSe Schottky diodes. Trap concentration ranged from 10'* to 10'* 
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cm~* and depended on the zinc partial pressure. A model for the 
defect structure of ZnSe was proposed. Growth studies of ZnS/sub 
x/Se/sub 1-x/ on GaAs were begun. 


12604 (ORO—5866-12) Optical spectra of MgAlO, 
crystals exposed to ionizing radiation. White, G.S.; Craw- 
ford, J.H. Jr. (North Carolina Univ., Chapel Hill (USA). 
Dept. of Physics and Astronomy). 1981. Contract AS05- 
78ER05866. 25p. NTIS, PC A02/MF AOl1. 

Exposure of MgAlO, crystals to '*7Cs y rays produces a 
broad absorption complex centered near 3 eV and at the same time 
destroys absorption at 4.8 and 6.4 eV which is attributed to charge 
transfer transitions on octahedral Fe** impurity ions. Hence it is 
concluded that the 3 eV absorption is associated with transitions of 
holes trapped at sites deficient in positive charge and that electrons 
captured by Fe* ions decrease their absorption bands. Thermal and 
optical bleaching of the 3 eV absorption complex in crystals with 
differing Fe** concentration reveals that this complex is composed 
of absorption bands located at 2.8, 3.1, 3.6 and possibly at 3.9 eV. 
Analysis of the intense, persistent after glow and conductivity after 
y-ray exposure and thermally stimulated conductivity discloses a 
very high concentration of shallow electron traps with a prominent 
set of these traps having a thermal depth of ~ 0.9 eV. It is pro- 
posed that anti-structure disorder, e.g., Al** ions on tetrahedral 
sites, is responsible for a substantial portion of these electron traps. 


12605 (PNL-SA—8182) Irradiation effects on borosilicate 
waste glasses. Roberts, F.P. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jun 1980. Contract AC06- 
— 16p. (CONF-800609—16). NTIS, PC A02/MF 
AOl. 

From 10. international symposium on effects of radiation on 
materials; Savannah, GA, USA (3 Jun 1980). 

The effects of alpha decay on five borosilicate glasses con- 
taining simulated nuclear high-level waste oxides were studied. Ir- 
radiations carried out at room temperature were achieved by incor- 
porating 1 to 8 wt % ***Cm»Os in the glasses. Density changes and 
stored-energy build-up saturated at doses less than 2 x 10”! alpha 
decays/kg. Damage manifested by stored energy was completely 
annealed at 633°K. Positive and negative density changes were ob- 
served which never exceeded 1%. Irradiation had very little effect 
on mechanical strength or on chemical durability as measured by 
aqueous leach rates. Also, no effects were observed on the micros- 
tructure for vitreous waste glasses, although radiation-induced mi- 
crocracking could be achieved on specimens that had been devitri- 
fied prior to irradiation. 


12606 Model of hydrogenated amorphous silicon. Gutt- 
man, L. (Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] B: Condensed Matter ; 23: 
No. 4, 1866-1874(15 Feb 1981). 

Computer models of hydrogenated amorphous silicon have 
been constructed by adding hydrogen atoms to broken bonds in pe- 
riodic random-network models of pure amorphous silicon. The 
atomic coordinates of 12 examples containing 10—13 at. % have 
been determined by minimizing a valence-force potential supple- 
mented by a repulsion between H atoms and Si atoms other than 
those that are bonded to each other. Radial distribution functions 
and structure factors have been computed for three sets of force 
constants. The computed neutron scattering is in good agreement 
with recent diffraction data, and this is taken as support for the as- 
sumption that most of the hydrogen in this material is covalently 
bound to silicon atoms in a random network. 


12607 Method for fabricating thin films of pyrolytic 
carbon. Brassell, G.W.; Lewis, J. Jr.; Weber, G.W. (to Dept. 
of Energy). US Patent Application 129,868. 13 Mar 1980. 
11 


p. 

The present invention relates to a method for fabricating ul- 
trathin films of pyrolytic carbon. Pyrolytic carbon is vapor deposit- 
ed onto a concave surface of a heated substrate to a total uniform 
thickness in the range of about 0.1 to 1.0 micrometer. The carbon 
film on the substrate is provided with a layer of adherent polymeric 
resin. The resulting composite film of pyrolytic carbon and poly- 
meric resin is then easily separated from the substrate by shrinking 
the 10 polymeric resin coating with thermally induced forces. 
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12608 Property-composition relationships in sputter-de- 
posited a-Si:H alloys. Martin, P.M.; Pawlewicz, W.T. (Pacif- 
ic Northwest Lab., Richland, WA). Solar Energy Materials ; 
2: No. 2, 143-157(1980). 

Property-composition relationships in a-Si:H have been de- 
termined for films made over a wide range of sputter deposition 
conditions, including rf-induced dc bias to the substrate. The opti- 
cal band gap increases from 1.3 to 2.1 eV for H content in the film 
increasing from 8 to 36 at%, while the index of refraction at 2500 
nm shows a corresponding decrease from 3.45 to 2.10. The electri- 
cal resistivity at 300 K shows an exponential increase with optical 
band gap in the range 1.3 to 2.1 eV. The dependence on band gap 
suggests the onset of intrinsic semiconductor behavior of electrical 
and optical properties, due to reduction of dangling bond defects to 
a minimally significant level. Only SiH bonding is observed for the 
lowest hydrogen concentrations of 15 to 20 at % mixtures of SiH 
+ SiH: predominate. For hydrogen concentrations of 15 to 22 at% 
mixtures of SiH + SiH2 predominate. For hydrogen concentrations 
greater than 20 at%, SiH2 or SiHs or mixtures of SiH. + SiH; 
occur most frequently. 
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REFER ALSO TO CITATION(S) 11988, 11989, 11996, 12011, 12011, 12011, 
12012, 12012, 12013, 12013, 12013, 12039, 12087, 12379, 12748, 12757, 12799, 
13276 


12609 (ORNL/MIT—319) Residence-time distribution 
studies in fluidized-bed bioreactors. Roadcap, S.J.; Trevino- 
Lozano, R.A.; Znaimer, S. (Oak Ridge National Lab., TN 
(USA)). Mar 1981. Contract W-7405-ENG-26. 48p. NTIS, 
PC A03/MF AOl. 

Residence-time distributions of two fluidized-bed bioreactors 
(0.1-m and 0.51-m diam) were studied under conditions of two- and 
three-phase flow. Fluidization velocity, solid loading of the bed, 
and reactor diameter were varied. The effluent response to inlet 
pulses of tracer dye was reproducibly measured. A dispersion 
model with a single adjustable parameter, the dispersion number 
(Pe~'), accurately describes broadening of the input pulse as it 
flows through the system. Furthermore, an empirical correlation 
was developed relating the dispersion number with void fraction 
and a modified Reynolds number. 


12610 (Y—2237) Determination of plutonium in air and 
smear samples. Hinton, E.R. Jr.; Tucker, W.O. (Oak Ridge 
Y-12 Plant, TN (USA)). 27 Feb 1981. Contract W-7405- 
ENG-26. 18p. NTIS, PC A02/MF AOI. 

A method has been developed for the determination of plu- 
tonium in air samples and smear samples that were collected on 
filter papers. The sample papers are digested in nitric acid, extract- 
ed into 2-thenoyltrifluoroacetone (TTA)-xylene, and evaporated 
onto stainless steel disks. Alpha spectrometry is employed to deter- 
mine the activity of each plutonium isotope. Each sample is spiked 
with plutonium-236. All glassware used in the procedure is dispos- 
able. The detection limits are 3 and 5 dpm (disintegrations per 
minute) for air and smear samples, respectively, with an average re- 
covery of 87%. 


12611 (LA-tr—80-38) Agent for the titrametric determi- 
nation of chlorides. Chromy, V. (Los Alamos Scientific 
Lab., NM (USA)). Oct 1980. Translation of Czech Patent 
149,064, June 15, 1973. 8p. NTIS, PC A02/MF AOl1. 

The agent for the titrimetric determination of chlorides con- 
sisting of a solution 0.02 to 5 mass % of diphenylcarbazide and/or 
diphenylcarbazone in an organic solvent is characterized by the fact 
that the organic solvent is a mixture of aliphatic alcohol with 1 to 3 
atoms of carbon and of aliphatic alcohol with 1 to 3 atoms of 
carbon and of aliphatic chlorohydrocarbon with 1 to 2 carbon 
atoms at a volume ratio of 1:1 to 1:7, advantageously 1:2 to 1:3. 
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12612 Chemical characterization of air particulate sam- 
ples using x-ray absorption spectroscopy. Jaklevic, J.M.; 
Kirby, J.A.; Ramponi, A.J.; Thompson, A.C. (Univ. of Cali- 
fornia, Berkeley). Environmental Science and Technology ; 14: 
No. 4, 437-441(Apr 1980). 

A variety of air particulate samples were measured for their 
Zn, Fe, and Cu chemical composition using x-ray absorption spec- 
troscopy. The K x-ray absorption edges of the samples were 
scanned using synchrotron radiation from the Stanford Synchrotron 
Radiation Laboratory (SSRL). The spectra were obtained using 
both ion chamber transmission detectors and three Si(Li) fluores- 
cence detectors. Analysis of the spectra shows that the chemical 
composition of the particular elements studied can be determined to 
+-7% by comparing the spectra to reference spectra. This tech- 
nique shows promise for the nondestructive determination of the 
primary chemical form of dilute elements in complex samples. 


12613 Isotope dilution analysis of exchangeable water in 
coal, coal char, and activated coal char. Bornhop, D.J. (Univ. 
of Missouri, Columbia); Manahan, S.E.; Farrier, D.S. Ana- 
lytical Letters ; 13: No. A12, 1041-1061(1980). 

Isotope dilution analysis techniques were employed for the 
determination of the quantity of exchangeable water in moist subbi- 
tuminous coal, non-activated coal and activated coal char; the latter 
two products were prepared from the subbituminous coal used in 
this study. The determination was made by equilibrating tritiated 
water with the solids draining the water from the solids, and meas- 
uring the reappearance of the tritium activity in the initially non- 
radioactive water equilibrated with the coal. 


4002 Inorganic And Physical Chemistry 


12614 (AD-A—084853) Hydrogen spill-over on alumina - 
a study by infrared spectroscopy. Technical report. Cavan- 
agh, R.R.; Yates, J.T. Jr. (National Bureau of Standards, 
Washington, DC (USA). Surface Science Div.). May 1980. 
Contracts N00014-80-F-0008;N00014-79-F-0008. 16p. NTIS, 
PC A02/MF AOl. 

Infrared spectroscopy has been used to monitor the ex- 
change of D2(g) with OH groups chemisorbed on Al2O3. It has 
been shown that near 300K, the rate of the exchange process is 
rapid in the presence of supported Rh particles on the Al203. A 
qualitative model for hydrogen ‘spillover’ is presented in which dis- 
sociative adsorption of dihydrogen by the metal is a key step. It is 
shown that CO chemisorption on the supported Rh leads to a 
marked reduction in the ‘spillover’ rate due to site blockage on the 
Rh. This is consistent with recent studies of behavior of the CO 
and H coadsorbed on Rh(111). 


12615 (EUR—6755-FR) Study of equilibrium in liquid- 
gas phases in the bromine-hydrobromic acid-water system. 
Final report. Benizri, R.; Lessart, P.; Courvoisier, P. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1980. 35p. (In French). NTIS (US Sales Only), 
PC A03/MF AOl1. 

Within the framework of studies relating to the MARK 13 
cyclic process of producing hydrogen, the phase diagram of 
vapour-liquid equilibrium in the bromine-hydrobromic acid-water 
(Br2-HBr-H2O) system at atmospheric pressure was studied at tem- 
peratures greater than 300°K. Because of its bearing on the produc- 
tion process, the area of concentration under study is restricted 
considerably by a zone of demixing at ambient temperature within 
the system and by the reactions among the phases. Complete inves- 
tigation of the ternary diagram would necessitate the use of another 
kind of ebulliometer. Examination of the results gives rise to some 
remarks related to the separation by distillation of bromine, hydro- 
bromic acid and water following the electrolysis stage 3 of the 
cycle. Since the gaseous phase in the equilibrium is very rich in 
bromine compared to the liquid phase, separation should be easy 
and consumption of energy moderate if it is acceptable that hydro- 
bromic acid recycled to electrolysis is contaminated with bromine 
at a concentration of a few parts per thousand. On the other hand, 
it seems difficult to eliminate those trace amounts of bromine, par- 
ticularly as the composition of the mixture is similar to the azeo- 
trope HBr-H20. 19 references, 11 tables 
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12616 Aspects of the hydrogenation of carbon disulfide 
by transition-metal cluster compounds. The reactions of 
carbon disulfide with hydridctriosmium-carbony! clusters. 
Adams, R.D.; Golembeski, N.M.; Selegue, J.P. (Yale Univ., 
New Haven, CT). Contract ER-78-S-02-4900. Journal of 
The American Chemical Society ; 103: No. 3, 546-555(11 Feb 
1981). 

Reactions of CS, with H2Os3(CO);0(Ia) and 
H2Os3(CO) [P(CHs)2CeHs] (Ib) are reported. To produce dicluster 
complexes (u-S2CH2)[HOss(CO}L}, (L = CO, Ila; L = 
P(CHs)2CeHs, IIb). Ila has space group Pl, a = 10.093 (3) A, B = 
13.289 (2) A, c = 13.865 (3) A, a = 84.53 (2)° b = 75.44(2)° y = 
88.24 (2)°, Z = 2, rho = 3.30 g/cm®*. Ila contains a methanedithio- 
lato ligand linking two triosmium clusters. The S-C-S angle is tetra- 
hedral. A  dithioformato complex (j1-SxCH)HOss(CO)s[P(CHs 
}eCeHs] (IIIb) and a thioformaldehyde complex (y-SCH2)(ys- 
S)Os3(CO)o[P(CHs)eCsHs] (IVb) were also isolated from the reac- 
tion of Ib with CS:. IVb has space group P2:/c, a = 10.001 (2) A, 
b = 13.523 (3) A, c = 18.660 (5) A, B = 91.26 (2)° Z = 4, rho = 
2.74 g/cm*. IVb contains a thioformaldehyde ligand which is 7 
bonded to one osmium atom C-S = 1.79 (1) A while the sulfur 
atom simultaneously serves as a bridge across two osmium atoms. It 
also contains a triply-bridging inorganic sulfide ligand in a cluster 
of three osmium atoms which has only one osmium-osmium bond. 
When heated, both IIIb and IVb decarbonylate to form the com- 
plex (1s-eta?-SCH2)(s-S)Oss(CO)s[P(CHs)2CsHs] (Vb). Vb has 
space group PI, at -35°C, a = 9.103 (4) A, b = 11.722 (4) A,c = 
11.819 (2) A, a = 71.87 (2)° B = 79.66 (2), y = 82.20 (3)° Z = 2, 
rho/sub calcd/ = 2.86 g/cm*. Vb contains a triply-bridging thio- 
formaldehyde ligand with the sulfur atom directly bridging two 
osmium atoms and the carbon atom bonded solely to the third. The 
C-S distance is 1.869 (6) A. Vb also contains a triply-bridging inor- 
ganic sulfide ligand, but unlike IVb the cluster has two osmium- 
osmium bonds. 


12617 Metastable complex model for vibrational relax- 
ation. Gordon, R.J. (Department of Chemistry, University 
of Illinois at Chicago Circle, Chicago, Illinois 60680). Jour- 
nal of Chemical Physics, The ; 74: No. 3, 1676-1681(1 Feb 
1981). 

The probability of vibrational relaxation of a number of mol- 
ecules is known to increase at lower temperatures. The role of in- 
termediate complexes in such processes is discussed. A model simi- 
lar to one previously introduced by Tully and co-workers is used to 
describe complex formation and decay. An orbiting capture cross 
section is assumed, and unimolecular theory is used to estimate the 
rate of vibrational predissociation. Fair agreement with a large 
body of experimental data is obtained. 


12618 Molecular structure of mercurous halides: HgoF> 
and HgCh. Kleier, D.A.; Wadt, W.R. (Los Alamos Scien- 
tific Lab., NM). Journal of The American Chemical Society ; 
102: No. 23, 6909-6913(5 Nov 1980). 

Ab initio generalized valence bond calculations using effec- 
tive core potentials are presented for the ground state of (HgF) 
and (HgCl). Extensive calculations are also reported for HgF and 
compared with previous literature results for HgCl. In spite of the 
polar nature of the Hg-X bond in the monomer, which would favor 
a head-to-tail orientation of the dipoles in the dimer, a moderately 
strong covalent bond between the mercury atoms dictates a linear 
structure (X-Hg-Hg-X) for both fluoride and chloride. Comparison 
with solid-state data suggests that the Hg-X bonds shorten upon en- 
tering the gas phase. Stability toward disproportionation is prob- 
lematical. Simple calculations predict the chloride to be about 0.6 
eV more stable than Hg + HgCh, while the disproportionation of 
Hg2F, is predicted to be nearly thermoneutral. Improved calcula- 
tions shed some doubt on the stability of HgeCle. An improved vir- 
tual orbital calculation has been performed to estimate where spec- 
tral evidence for the existence of HgeCl in the gas phase might be 
found. 5 tables. 2 figures. 


12619 Thermochemical properties. Brewer, L.; Lamor- 
eaux, R.H. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.; California Univ., Berkeley (USA). Dept. of 
Chemistry). pp 11-191 of Molybdenum: Physico-chemical 
properties of its compounds and alloys. Vienna, Austria; 
IAEA (1980). 
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A critical review of thermodynamic properties of Mo-com- 
pounds is presented. Binary Mo-compounds, elemental Mo and 
binary Mo-alloys are considered. The thermodynamic properties in- 
clude heat capacity enthalpy, gibbs free energy, entropy, vapor 
pressure, partial free energy of solution. Many values are given in 
the table form and some values are given in the text. The data used 
and the procedures applied to test the data are indicated in the text. 


12620 Bulletin of Chemical Thermodynamics: a ten-year 
success story of data flagging and tagging. Freeman, R.D. 
(Oklahoma State Univ., Stillwater). pp 411-412 of Proceed- 
ings of the sixth international CODATA conference. Drey- 
fus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

The Bulletin of Chemical Thermodynamics is a unique publi- 
cation, now twenty years old, which has served the thermodynam- 
ics/thermochemical community in an unusual and particularly 
useful way. The author describes briefly what the Bulletin is and 
how it came to be. It may well be that other data centers could 
produce equally useful publications as relatively inexpensive spin- 
offs from their normal data acquisition/processing operations. The 
Bulletin has four major sections: index, reports, bibliography, and 
news/reviews/comments. A description of each major section is 
given. 
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12621 (COO—2944-5) Direct determination of atom and 
radical concentrations in thermal reactions of hydrocarbons 
and other gases. Skinner, G.B.; Pamidimukkala, K.M_; 
Wood, D.R. (Wright State Univ., Dayton, OH (USA)). Jan 
1981. Contract AS02-76ER02944. 9p. NTIS, PC A02/MF 
AOl. 

This is the fifth annual progress report on this project. 
During the period covered by the first four reports (June 1976 
through December 1979) a shock tube and an optical system to 
measure H and D atom concentrations were built and fully charac- 
terized. The performance of our microwave discharge lamps was 
defined by numerous high-resolution spectroscopic profiles, while 
empirical calibrations were made using mixtures of D2-N2O-Ar and 
hexamethylethane-Ar. H and D atom concentrations were meas- 
ured in gas mixtures containing Hz, Dz, O2, CDs, C2He, C2De6, CsHs 
and C;Ds in various proportions, and rate constants of several ele- 
mentary reactions were deduced from the data. During 1979 the 
apparatus was modified by addition of an ultraviolet monochroma- 
tor so that measurements of O, OH and other species besides H and 
D may be measured. During the past year empirical calibrations for 
O atom concentrations were made, and correlated with O-atom line 
shapes measured earlier. Measurements of O-atom concentrations 
were made in several H2-O2-Ar and D2-O2-Ar mixtures, and rate 
constants of elementary reactions deduced from these meas- 
urements. A series of calculations of thermodynamic properties of 
CHs, CDs, C2D2, C2Ds, C2He and C2De, which were either un- 
available or outdated, was made for use in our work. A microcom- 
puter system was installed to speed data acquisition and processing. 


12622 (DOE/ER/04759—3) Laser schlieren, shock tube 
studies of high temperature hydrocarbon pyrolysis rates. 
Progress report, June 1, 1980-January 31, 1981. Kiefer, J.H. 
(Illinois Univ., Chicago (USA)). Jan 1981. Contract AS02- 
78ER04759. 19p. NTIS, PC A02/MF AOl1. 

Progress during the period has been in five areas: completion 
of a rigorous physical optics study of laser-schlieren measurements, 
completion of a study showing that angled laser beam refraction by 
the shock front can give accurate values for total density change, 
continuation of a study of the induction time for CO: dissociation, 
improvements in equipment, and near completion of an extensive 
study of propane pyrolysis. The propane pyrolysis study has pro- 
vided rates for the primary step C;Hs —- CHs + CsHs over the 
range 1400 to 2400°K. 
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12623 Electron pathways in catalase and peroxidase en- 
zymic catalysis. Metal and macrocycle oxidations of iron por- 
phyrins and chlorins. Hanson, L.K.; Chang, C.K.; Davis, 
M.S.; Fajer, J. (Brookhaven National Lab., Upton, NY). 
Contract DE-AC02-76CH00016. Journal of The American 
Chemical Society ; 103: No. 3, 663-670(11 Feb 1981). 

Charge iterative extended Hueckel calculations are presented 
for compound II, the one-electron oxidation intermediate of horser- 
adish peroxidase (HRP), and for compounds I, the two-electron ox- 
idation transients of HRP and catalase (CAT) observed in the cata- 
lytic cycles of the hydroperoxidase enzymes. Compound II is de- 
scribed in terms of a ferryl configuration (O = Fe/sup IV/), and 
compounds I are described as ferrylporphyrin 7-cation radicals. 
The validity of the iron 7-cation calculations is supported by favor- 
able comparison of parallel computations for porphyrin 7 cations of 
diamagnetic metals with new and previously reported ESR results 
for radicals of zinc tetrabenz-, meso-tetramethyl, (*N and ™N) te- 
traphenyl-, and magnesium ('H and 7H) octaethylporphyrins. The 
calculated electronic configurations and unpaired spin density pro- 
files for the ferryl 7 cations satisfactorily account for the physical 
properties reported for compounds I of HRP (in the native proto- 
porphyrin IX form or reconstituted with deuteroporphyrin), chlor- 
operoxidase, and CAT. The ground states of the 7 cations, a/sub 
lu/ or a/sub 2u/, are determined by peripheral substitution and 
axial ligation, and the axial ligand of CAT I is predicted to differ 
from that of HRP I. The combination of model studies and calcula- 
tions suggests that 7H, °C, and '*N NMR studies of isotopically 
substituted proto and deutero HRP I would confirm the electronic 
profiles predicted. **N NMR in particular would clearly discrimi- 
nate between a/sub lu/ and a/sub 2u/ configurations. As an addi- 
tional test of the ferry] 7-cation hypothesis, calculations are pre- 
sented for a proposed ferrylchlorin 7 cation of Neurospora crassa 
catalase, which contains an iron chlorin prosthetic group. Com- 
pound I of this unusual heme is predicted to occupy an a: ground 
state with the spin distribution and optical spectra reported here for 
synthetic chlorin radicals. 


12624 Correlation of the isotope chemistry of hydrogen, 
carbon, and oxygen with molecular forces by the WIMPER 
(2) method. Bigeleisen, J.; Ishida, T.; Lee, M.W. (Depart- 
ment of Chemistry, State University of New York, Stony 
Brook, Stony Brook, New York 11794). Journal of Chemical 
Physics, The ; 74: No. 3, 1799-1816(1 Feb 1981). 

The WIMPER (2) approximation to the logarithm of the re- 
duced partition function ratio is used to develop analytical expres- 
sions for the contribution of individual molecular vibrational force 
constants to the logarithm of the reduced partition function ratio of 
isotopic molecules. The method inherently accounts properly for 
contributions from quadratic terms of the form B/sub p/qx/sub p/ 
x/sub q/, which are counted twice in any numerical method. The 
zero order (diagonal F—diagonal G) approximation leads to values 
of In(s/s’)fo which are always larger than the exact value when the 
site of isotopic substitution is a central atom. In the latter case the 
first order correction (j=1 term) is always negative because of the 
sign of the off- diagonal G matrix element. As a result of the con- 
vergence properties of the WINIMAX polynomials the sign of the 
j=1 correction to In(s/s’)fo usually determines the final sign of the 
correction to In(s/s’)fo associated with any off-diagonal F matrix 
element. Calculations are given for the contribution of each force 
constant to In(s/s’)f, In(s/s’)fo, and the j=1 and j=2 correction 
terms for D/H, *C/"*C, and '*O/'*O isotopic substitutions. Mole- 
cules studied include HzO, CO2z, H2CO, CH,, C2Hs, CoHe, and 
CeHe. The contributions for off-diagonal F matrix elements for D/ 
H substitution are found to be small in agreement with previous 
work. The largest effects associated with off-diagonal F matrix ele- 
ments arise in the torsion of ring structures. These are illustrated in 
detail by numerical evaluation of each of the terms contributing to 
In(s/s’)f for *C/'*C for the out-of-plane vibrations in benzene. 
Even in the latter case the WIMPER (2) method leads to approxi- 
mate values of In(s/s’)f within 3.6% of the exact value. 


12625 Hydride abstraction from 9,10-dihydroanthracene 
and 5,12-dihydronaphthacene in an aprotic molten salt 
medium. Buchanan, A.C. III; Dworkin, A.S.; Smith, G.P. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. 
Journal of Organic Chemistry, The ; 46: No. 2, 471-473(16 
Jan 1981). 
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The dissolution of 9,10-dihydroanthracene (DHA) in high 
purity aprotic molten SbCls-10 mol % AICls at temperatures from 
100 to 130°C results in prompt formation of anthracenium ion (1). 
In this case, 1 is generated by a formal hydride abstraction from 
some of the molecules of DHA while the hydrogen abstracted is 
transferred to unreacted molecules of DHA to form a mixture of 
THA, 1,2,3,4,5,6,7,8,-octahydroanthracene (OHA), and other hy- 
droanthracenes and/or hydroarenes. The role of the Sb** as an oxi- 
dant is evident in the recovery of stoichiometric amounts of Sb 
metal in the product mixtures. A similar reaction occurs for 5,12- 
dihydronaphthacene (DHN), producing the naphthacenium ion (2). 
The formation of 1 and 2 was followed by 'H NMR measurements 
on the melts both with and without a (CHs3),N* internal standard. 
Their identities were confirmed by comparison of their respective 
integrated 'H NMR spectra with those obtained from authentic 
samples measured in various molten salt solvents. After quench and 
separation procedures, the organic reaction products were identi- 
fied by GC, GC-MS, and high-performance LC. With DHA as the 
starting material, 20 to 25% of the product was found to be a mix- 
ture of hydroarenes about equally divided between those with mass 
182 and those with mass 186. Of this 20 to 25%, the main products 
were THA (mass 182) and OHA (mass 186) with the rest made up 
of other isomeric hydroanthracenes and/or hydroarenes. The yield 
of anthracene found after hydrolysis of the reacted melt agreed 
with the yield of 1 in the melt determined from the NMR integra- 
tion. With DHN as the starting material, essentially all of the hy- 
drogenated product was found to be two tetrahydronaphthacenes, 
mass 232, and very little octahydronaphthacene or other mass 236 
hydroarenes were detected. 


12626 2-(hydroxymethyl)aspartic acid: synthesis, crystal 
structure, and reaction with a transaminase. Walsh, J.J.; 
Metzler, D.E.; Powell, D.; Jacobson, R.A. (Iowa State 
Univ., Ames). Contract W-7405-ENG-82. Journal of The 
American Chemical Society ; 102: No. 23, 7136-7138(5 Nov 
1980). 

The synthesis and x-ray crystal structure of 2-(hydroxy- 
methyl) aspartic acid and the preliminary evaluation of its interac- 
tion with cytosolic aspartate aminotransferase of pig heart are de- 
scribed. A dissociation constant 1.4 mM for the L-2-(hydroxy- 
methyl) aspartate complex with the enzyme was obtained. 2 figures. 
(DP) 


12627 Intellectual and scholarly judgement in critical 
evaluation of numerical data, a case history. Kertes, A.S. 
(The Hebrew Univ., Jerusalem, Israel); Davis, S.S. pp 189- 
196 of Proceedings of the sixth international CODATA 
conference. Dreyfus, B. (ed.). Elmsford, NY; Pergamon 
Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

The Solubility Data Project, an IUPAC venture, is con- 
cerned with preparing a comprehensive critical compilation of nu- 
merical solubility data in all physical systems. The work involves 
reprocessing and consolidation services, comprising compact com- 
pilation, rationalization and simplification, critical evaluation and se- 
lection of recommended experimental numerical data. The project 
developed a mechanism that involves a number of innovations in 
exploiting the literature fully, and that contains new elements of a 
more imaginative approach of transfer of reliable information, from 
primary to secondary/tertiary sources. The fundamental trend of 
the project is toward integration of secondary and tertiary services 
with the objective of producing in-depth critical analysis and evalu- 
ation, which are characteristic to secondary services, in a scope as 
broad as conventional tertiary services. Fundamental to the philos- 
ophy of the project is the recognition that its basic element of 
strength is the active participation of career scientists in it. The 
scholarly and intellectual judgement involved is demonstrated on a 
few typical cases that are discussed in detail. 2 figures, 5 tables. 
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12628 (DOE/TIC—11399) Vacuum ultraviolet photo- 
chemistry of tetrahydrothiophene and sulfolane. Scala, A.A.; 
Colon, I. (Worcester Polytechnic Inst.. MA (USA). Dept. 
of Chemistry). 1979. Contract AS02-76ER03569. 3p. NTIS, 
PC A02/MF AOl1. 

The vacuum uv photolysis of tetrahydrothiophene (THT) in- 
volves the breaking of the S to a-C bond. Besides ethylene, CsHe 
and 1,3-butadiene are also formed. Photolyses of THT, tetrahydro- 
furan, and pyrrolidine are similar. The vacuum uv photolysis of te- 
tramethylene sulfone (sulfolane) was also studied; products are SOz, 
cyclobutane, 1-butene, and ethylene. No cis-2-butene was observed. 
(DLC) 


12629 Photosensitized dissociation of di-tert-butyl perox- 
ide. Energy transfer to a repulsive excited state. Scaianc, 
J.C.; Wubbels, G.G. (Univ. of Notre Dame, IN). Journal of 
The American Chemical Society ; 103: No. 3, 640-645(11 Feb 
1981). 

Energy transfer from a variety of aromatic hydrocarbons 
and ketones to di-tert-butyl peroxide has been examined by using 
nanosecond laser flash photolysis techniques. Triplet energy trans- 
fer to the peroxide leads to its efficient cleavage into two tert- 
butoxy radicals. Representative rate constants for triplet quenching 
in benzene at 25°C are 7.9 x 108, 3.4.x 108 and 7.0 x 10*M™'s~! for 
p-methoxypropiophenone, benzophenone, and _ benz{aJanthracene, 
respectively. The rate of transfer for p-methoxypropiophenone (E/ 
sub T/ = 72.5 kcal/mol) is approximately temperature independ- 
ent; for lower energy sensitizers ca. 0.17 kcal/mol activation energy 
is required for each kilocalorie per mole decrease in triplet energy. 
No evidence indicating exciplex intermediacy was found. A model 
for energy transfer to a repulsive state of the peroxide is proposed 
in which no activation energy is required if the sensitizer meets the 
energy requirements at the 0-0 equilibrium distance. For sensitizers 
of lower triplet energy, energy transfer to a repulsive state is pro- 
posed to occur from a thermally activated ground state having a 
greater than equilibrium oxygen-oxygen bond length. The same 
mechanism may apply in other systems where the acceptor lacks 
low-lying excited states. A few rate constants for the quenching of 
singlet sensitizers have also been determined by using fluorescence 
techniques. 


12630 Semiempirical formula for the electric field de- 
pendence of geminate ion recombination fluorescence. Baird, 
J.K.; Bullot, J.; Cordier, P.; Gauthier, M. (Atomic, Molecu- 
lar, and High Voltage Physics Group, Health and Safety 
Research Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 37830). Journal of Chemical Physics, The ; 
74: No. 3, 1692-1698(1 Feb 1981). 

A semiempirical formula is derived which governs the elec- 
tric field dependence of the fluorescence produced upon recombin- 
ation of geminate ions. The formula is applied to some new data on 
the fluorescence which follows the ultraviolet irradiation of solu- 
tions of N,N,N’,N’-tetramethylparaphenylenediamine (TMPD) in 
tetramethylsilane and 2,2-dimethylbutane. From the two-parameter- 
least-squares lines which result from the application of the formula, 
we determine a number of derived quantities. Among these are 
Phi/sub ip/ the quantum yield for photoionization of TMPD, and 
P(0,0) the probability of dissociation of the electron—ion pair pro- 
duced by the photoionization. The values of P(0,0) are found to be 
nearly equal to the ratio G/sub fi//(G/sub gi/+G/sub fi/) where 
G/sub fi/ and G/sub gi/ are the free ion and geminate ion yields, 
respectively, obtained in Co y irradiations of the pure solvents. 
The product of Phi/sub i/p and P(0,0) is Phi/sub e/°, the free elec- 
tron quantum yield. The values of Phi/sub e/° obtained from the 
fluorescence measurements are compared with those obtained from 
separate measurements of the photocurrent. Other quantities de- 
rived from the semiempirical formula include the first three mo- 
ments of a function related to the distribution of electron—ion pair 
distances in the liquid. 


12631 Abstraction reactions of methylene with deuterated 
methyl halides. Lee, P.S.T.; Rowland, F.S. (Univ. of Cali- 
fornia, Irvine). Contract DE-AT-03-76ER-70126. Journal of 
Physical Chemistry, The ; 84: No. 24, 2343-3248(27 Nov 
1980). 

Tritiated methylene (CHT) from the 3130-A photolysis of 
ketene-t has been reacted with unscavenged deuterated methyl ha- 


ERA VOL. 6,NO.9/ 1696 


lides (CD3X, with X = F, Cl, Br, I) in the gas phase. The distribu- 
tion of tritium among the products indicates that the reaction of 
CHT with CD;X often proceeds by halogen abstraction (X = Cl, 
Br, I) to form CHTX and CDs. The fractional yields of the radio- 
active products from recombination of such radicals are too large 
to originate solely from *CHT reactions, and they imply therefore 
that most or all of this reaction must be initiated by singlet methy- 
lene, as in the following reaction: ‘CHT + CDsX — CHTX + 
CDs. No halogen abstraction is observed from ketene-t photolysis 
in the presence of CDsF. The tritiated ethylenes formed in these 
systems have been analyzed for deuterium content and show mea- 
surable quantities of C]H2DT, C2HD2T, and C,DsT. The monodeu- 
terio compound C,H2DT cannot be formed from a direct methy- 
lene/methyl halide reaction, but instead requires a methylene/ 
methyl reaction such as the following: *CH2 + CHDT — 
CH2CHDT* - H — CH2==CDT. The *CH2 (and *CHT) radicals 
must react very slowly with CD3X in order to survive for millisec- 
onds without chemical reaction. 


12632 Rate constants for the reactions of HO. with OH 
and with HO,. Hochanadel, C.J. (Oak Ridge National Lab., 
TN); Sworski, T.J.; Ogren, P.J. Contract W-7405-ENG-26. 
Journal of Physical Chemistry, The ; 84: No. 24, 3274-3277(27 
Nov 1980). 

Hydroperoxyl! radicals are generated by the flash photolysis 
of H2O vapor in systems containing 2% Oz and either CO or He. 
Observation of HO2 decay kinetics at 220nm coupled with knowl- 
edge of the H2O dissociation yield permits a direct evaluation of €/ 
sub HO:/, ks(HO2+HO2), and ke(HO2+HO). For system condi- 
tions at latm, 296°K, and 21 torr of H2O, the results are the follow- 
ing: €/sub max/ = (1050 +- 140) M”M~cM™! at 205 nm, ks = 
(4.0 +- 0.7) x 10°M+—'s~', and ke = (7.0 +- 1.5) x 107° M™'s7. 
Comparisons with other reported values, including our own previ- 
ous work, are discussed in terms of pressure effects, the effect of 
H2O on ks, and the possible reaction products of the HO: self-reac- 
tion. 


12633 Studies with crossed laser and molecular beams. 
Lee, Y.T.; Shen, Y.R. (University of California, Berkeley). 
W-7405-ENG-48. Physics Today ; 33: No. 11, 52-59(Nov 
1980). 

Experiments with intersecting beams of photons and mole- 
cules can give detailed information on the dynamics of chemical re- 
actions at the level of individual atoms and molecules. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 12632, 12908 


12634 (LBL—11220, pp 53-61) Energy transfer from 
heavy particles. Chatterjee, A.; Magee, J.L. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

In this chapter some recent views are presented regarding 
energy transfer from energetic heavy particles with emphasis on the 
effects in the matter that absorbs the energy. For concreteness 
water is used as the absorbing medium. The approach has been to 
estimate the radial energy density appropriate for 10~'® sec around 
heavy particle trajectories. The final goal is to use this energy dis- 
tribution in correlated studies of other effects. The distribution itself 
is composed of two qualitatively different regions called core and 
penumbra. 


12635 (LBL—11220, pp 63-69) Radiation chemistry of 
heavy particles. Magee, J.L.; Chatterjee, A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The physical aspects of the energy deposit of fast particles in 
matter initiate chemical effects which are merged with the early 
physical processes. Here only radiation chemistry and its relation- 
ship to the initial energy deposit are of concern. The primary ob- 
jective of our track studies is, however, application to biology. In 
the radiolytic decomposition of water energy is absorbed almost ex- 
clusively in water, and the principal chemistry is that of radiation 
decomposition of water. The track structure in water is expected to 
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be virtually the same as that in a biological system. The study of 
radiation chemistry of dilute solutions, therefore, provides another 
method to investigate the structure of tracks as they are likely to be 
present in an irradiated biological system but at times much longer 
than they are accessible to purely physical measurements. 


12636 Hydrogen abstraction and one-electron oxidation 
in nickel(II)-iminodiacetate complexes. Bhattacharyya, S.N.; 
Saha, N.C.; Neta, P. (Univ. of Notre Dame, IN). Journal of 
Physical Chemistry, The ; 85: No. 3, 300-305(5 Feb 1981). 

Reactions of nickel(II) iminodiacetates with OH radicals in 
aqueous solutions were studied by means of steady-state and pulse 
radiolysis. Radiolytic degradation of the complexes led to the for- 
mation of glycine and carbonyl compounds with similar yields. The 
OH radical attacks the metal complexes at the ligand rather than at 
the metal center, the product being a metal-coordinated radical. 
This carbon-centered radical undergoes disproportionation into 
products. It may be also oxidized by O2 and Fe(CN).*. In the 
presence of N2O the radical initiates a chain reaction in the case of 
the 1:1 complex but not with the 1:2 complex or the free ligand. 
Unlike OH, Br2~ attacks the metal center rather than the ligand and 
oxidizes it to the Ni/sup III/ complexes. This reaction is followed 
by oxidation of the carboxyl group of the ligand by the Ni/sup III/ 
to result in decarboxylation and production of formaldehyde. 


12637 EPR evidence for the formation of the hexamethy- 
lethane radical cation by charge transfer in a freon matrix. 
Wang, J.T.; Williams, F. (Univ. of Tennessee, Knoxville). 
Journal of Physical Chemistry, The ; 84: No. 24, 3156-3159(27 
Nov 1980). 

The hexamethylethane radical cation [MesC.CMes;]* has 
been generated through positive charge transfer by y irradiation of 
both glassy and polycrystalline Freon solutions, its EPR spectrum 
consisting of seven lines with binomial intensities and having the 
parameters 'A(6) = 29.0 +- 0.2 G and g = 2.0031 +- 0.0003. In 
contrast, only neutral alkyl radicals are produced from the hydro- 
carbon by y irradiation of the hexamethylethane matrix, even when 
powerful electron scavengers are present. It is suggested that the 
formation of the radical cation by positive charge transfer in a 
Freon matrix is a more relaxed process than that of vertical ioniza- 
tion by electron impact in a hexamethylethane matrix. 


12638 Structure of solvated electrons in 3-methylpentane 
glass. Second-moment electron spin resonance analysis of spe- 
cifically deuterated 3-methylpentanes. Kevan, L. (Wayne 
State Univ., Detroit, MI); Ichikawa, T.; Ichikawa, T. Con- 
tract EY-76-S-02-2086. Journal of Physical Chemistry, The ; 
84: No. 24, 3260-3263(27 Nov 1980). 

Electron spin resonance spectra of y-irradiation-produced 
solvated electrons at 77 K in the following specifically deuterated 
3-methylpentane (3MP) glasses have been obtained: 3-methylpen- 
tane-do, 3-methylpentane-3-d;, 3-methyl-ds-pentane, 3-methylpen- 
tane-2,2,4,4-ds, 3-methylpentane-1,1,1,5,5,5-de, and 3-methylpentane- 
dis. A second-moment analysis of the spectral line shape has given 
the first detailed structural information about solvated electrons in 
alkanes. The electron interacts significantly with all the proton 
types in 3MP but most strongly with the terminal methyl groups 
assuming that the electron does not interact equally with the ex- 
treme ends of the same 3MP molecule. Then the most probable po- 
sition of the solvated electron with respect to a first solvation shell 
3MP molecule is in the carbon skeletal plane of 3MP on a line ap- 
proximately perpendicular to the terminal carbon-carbon bond and 
passing through the terminal carbon. Each 3MP molecule has two 
possible orientations in this geometry which appear to be equally 
probable. The second-moment data together with previous electron 
spin-echo modulation data are compatible with three 3MP mole- 
cules in the first solvation shell and electron-to-first-solvation-shell- 
proton distances ranging from 0.35 to 0.43 nm. 


12639 Identification of the phenylcyclohexadieny] radical 
in the irradiated benzene crystal. Nakayama, T.; Sheng, S.J. 
(Univ. of Notre Dame, IN). Molecular Crystals and Liquid 
Crystals ; 59: 175-180(1980). 

In an irradiated benzene crystal, new absorption lines were 
observed on the low energy side in addition to the usual lines due 
to the cyclohexadieny! radical. These lines were attributed to the 
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phenylcyclohexadieny! radical arising from the addition of the 
pheny! radical to a benzene molecule in the solid lattice. The isolat- 
ed radical is quite stable for laser fluorescence and excitation stud- 
ies. The deuterium shifts of the lowest electronic transition for a 
number of the cyclohexadieny] radicals are presented. A method of 
using the magnitude of the deuterium shift to estimate the size of 
the radical is proposed. 


4007 Radiochemistry And Nuclear Chemistry 


12640 (COO—1617-64) High energy halogen atom reac- 
tions activated by nuclear transformations. Progress report, 
February 15, 1980-February 14, 1981. (Nebraska Univ., Lin- 
coln (USA). Dept. of Chemistry). Feb 1981. Contract AS02- 
76ERO1617. 52p. NTIS, PC A04/MF AO1. 

The stereochemistry of high energy “°F, /sup 34m/Cl, and 
76Br substitution reactions involving enantiomeric molecules in the 
gas and condensed phase is studied. The gas to condensed state 
transition in halogen high energy chemistry, involving chlorine, 
bromine, and iodine activated by the (n,y) and (I.T.) processes in 
halomethanes, saturated and unsaturated hydrocarbons is being in- 
vestigated in more detail. Special attention is given to defining the 
nature of the enhancement yields in the condensed phase. High 
energy halogen reactions in liquid and frozen aqueous solutions of 
organic and biomolecular solutes are studied in an attempt to learn 
more about these reactions. The applications of high energy chem- 
istry techniques and theory to neutron activation analysis of bio- 
logical systems are being continued. Special attention is given to 
developing procedures for trace molecular determinations in bio- 
logical systems. The applications of hot halogen atoms as indicators 
of solute-solute interactions in liquid and frozen aqueous solutions 
of halogenated bases and nucleosides are being developed. Experi- 
ments are designed to explain the mechanisms of the radioprotec- 
tion offered biomolecular solutes trapped within the frozen ice lat- 
tice. Reactions of bromine and iodine activated by isomeric transi- 
tion with halogenated biomolecular solutes in liquid and frozen 
aqueous solutions are studied. The high energy reactions of iodine 
with the isomers of pentene have been studied in low pressure gas- 
eous systems employing additives and rare gas moderators and 
liquid systems. Reactivity of excited complex formation and struc- 
tural effects of electrophilic iodine attack on the pi-bond systems 
are studied. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 12536 
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REFER ALSO TO CITATION(S) 11886, 12087, 12707, 12708 


12641 (BDX—613-2570) Multiplexed proportional tem- 
perature control. Lembke, J.R. (Bendix Corp., Kansas City, 
MO (USA)). Feb 1981. Contract AC04-76DP00613. 10p. 
NTIS, PC A02/MF AOl1. 

A precision temperature control for an electrodeposition 
tank maintenance system has been developed. The technique uses a 
bridge circuit to compare the resistance of a temperature sensing 
thermistor to an adjustable resistance. A multiplexer samples sever- 
al voltage comparators and triggers solid-state relays to control ap- 
plication of power to tank heaters. 


12642 (BDX—6i3-2588) Tools used for hand deburring. 
Gillespie, L.K. (Bendix Corp., Kansas City, MO (USA)). 
Mar 1981. Contract AC04-76DP00613. 99p. NTIS, PC 
A05/MF AOl1. 

This guide is designed to help in quick identification of those 
tools most commonly used to deburr hand size or smaller parts. 
Photographs and textual descriptions are used to provide rapid yet 
detailed information. The data presented include the Bendix Kansas 
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City Division coded tool number, tool description, tool crib in 
which the tool can be found, the maximum and minimum inventory 
requirements, the cost of each tool, and the number of the illustra- 
tion that shows the tool. 


12643 (CONF-810404—1) Shielding gas composition and 
electrode geometry influence on arc properties. Key, J.F.; 
Mcllwain, M.E. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1981. Contract AC07-76ID01570. 6p. NTIS, PC 
A02/MF AOl. 

From American Welding Society conference; Cleveland, 
OH, USA (6 Apr 1981). 

The effects of welding electrode geometry and of shielding 
gas composition using pure argon, argon-helium mixtures, and an 
argon-hydrogen mixture on welding arc properties, particularly acr 
temperature distribution was studied. Plasma diagnostic techniques 
were used to measure the arc properties presented. A computer- 
controlled emission spectroscopy system comprised of an Optical 
Multichannel Analyzer (OMA) interfaced to 0.3-m monochromator 
was used to make temperature and composition measurements. 
Electrode tip geometry was found to have a somewhat restricted 
influence on arc temperature distribution. The addition of signifi- 
cant amounts of helium to argon shielding gas causes a gas tungsten 
arc to be a broader, more isothermal, heat source than an arc 
shielded with pure argon. Blunt electrode tip geometries, compared 
to sharp ones, tend to cause flatter temperature distributions in pure 
argon but have temperature distributions similar to sharp electrode 
tips in moderate to high helium environments. Thermophysical 
properties of the shielding gas constituents appear to have greater 
influence on fusion zone profile than does arc temperature. Howev- 
er, refined heat transfer models of the future will require arc tem- 
perature distributions as a function of essential welding variables 
since these models will use properties which are strongly tempera- 
ture dependent. 


12644 (DOE/ET/13511—T4) Development of automated 
welding process for field fabrication of thick walled pressure 
vessels. Fourth quarter technical progress report for period 
ending September 28, 1980. (Westinghouse Electric Corp., 
Tampa, FL (USA). Tampa Div.). 1980. Contract ACO0S5- 
78ET13511. 41p. NTIS, PC A03/MF AO1. 

Progress is reported in research aimed at optimizing an auto- 
mated welding process for the field fabrication of thick-walled pres- 
sure vessels and for evaluating the welded joints. Information is in- 
cluded on the welding equipment, mechanical control of the proc- 
ess, joint design, filler wire optimization, in-process nondestructive 
testing of welds, and repair techniques. (LCL) 


12645 (ENICO—1070) Annular tank mixing study. 
Willis, N.P. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). Feb 1981. Contract AC07-79ID01675. 34p. NTIS, 
PC A03/MF AOl. 

The mixing and solids suspension characteristics of a critical- 
ly safe annular tank were studied. The study demonstrated the feas- 
ibility of using an annular tank for uranium solution storage. 


12646 (MLM—2802) Component temperature versus 
laser welding parameters. Jones, W.H. (Mound Facility, Mia- 
misburg, OH (USA)). 27 Feb 1981. Contract AC04- 
76DP00053. 8p. NTIS, PC A02/MF AOl1. 

A study was conducted to develop a set of laser weld pa- 
rameters that would produce weld joints of high integrity at low 
temperatures in applications where component temperatures are 
critically important. Focal distance, pulse rate, welding speed, and 
beam power were manipulated in varying configurations to pro- 
duce a leak-tight weld joint at low thermal input. 


12647 (SAND—80-2619) Liquid/gas impregnation for 
high electrical stress components. Durkee, R.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jan 1981. Contract 
AC04-76DP00789. iSp. NTIS, PC A02/MF AO1. 

It is postulated that a synergistic composite liquid and gas 
impregnation system would have some important advantages over 
pure gas or pure liquid impregnants. The study of container internal 
pressure as a function of temperature must be explored prior to 
electrical performance studies. The solubility of a typical electrone- 
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gative gas in a fluorinated liquid is experimentally determined and a 
computer program written so that pressure vs operating tempera- 
tures can be determined. 


12648 (UCID—18978) Proposed functional capabilities 
for a replacement system for the building 836 vibration facili- 
ty control system. Ables, E.; Archer, R.; Coradetti, T.; 
Nesbit, E. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 3 Mar 1981. Contract W-7405-ENG-48. 
27p. NTIS, PC A03/MF AO1. 

A study of the existing facility, input from test engineers, 
and input from facility operators has been integrated into a set of 
functional requirements for a replacement control system for the 
Building 836 vibration control facility at Site 300. 


12649 History of remote handling at the Los Alamos Sci- 
entific Laboratory. Wilson, M.T.; Wood, W.T.; Barnes, J.W. 
(Los Alamos Sci Lab, NM). Conference on Remote Systems 
Technology, Proceedings ; 3-9(1980). (CONF-791103—). 

From American Nuclear Society meeting; San Francisco, 
CA, USA (12 Nov 1979). 

High levels of radioactive materials have been handled at the 
Los Alamos Scientific Laboratory (LASL) during essentially its 
entire existence. This work has been in support of the various 
LASL research programs and is described in four categories: the 
preparation and use of sources as hydrodynamic tracers, the han- 
dling of developmental reactor fuel and components, general-pur- 
pose hot cells, and remote handling features associated with special- 
ized facilities. 27 refs. 


12650 Hot cell measuring and test equipment calibration 
control. Taylor, K.J. (Argonne National Lab., Idaho Falls, 
ID). Proceedings of the Remote Systems Technology Division 
of the ANS (American Nuclear Society) ; 209-211(1979). 

The need for increasingly accurate data on the performance 
of fuels and materials in nuclear reactors has placed increased em- 
phasis on the quality of measurement of data obtained in hot cells. 
A program has been proposed to incorporate the basic features of a 
standard measurement laboratory while recognizing the unique 
aspect of hot cell measurements. Hot cell compliance with calibra- 
tion procedures to maintain control of measurement parameters is 
the basis for the system proposed for implementation in the Hot 
Fuel Examination Facility (HFEF) at Argonne National Labora- 
tory, Idaho Falls, Idaho. 


12651 Neutron radiography at the Hot Fuel Examination 
Facility. Richards, W.J.; McClellan, G.C. (Argonne Nation- 
al Lab., Idaho Falls, ID). Proceedings of the Remote Systems 
Technology Division of the ANS (American Nuclear Society) ; 
203-208(1979). 

A neutron radiography facility (NRAD) was recently in- 
stalled in the Argonne National Laboratory Hot Fuel Examination 
Facility. The NRAD is designed specifically for neutron radiogra- 
phy of irradiated reactor fuels and structural components that are 
being inspected in the hot cell. The source for NRAD is a 250-kW 
TRIGA-type nuclear reactor. The NRAD facility became oper- 
ational in March 1978, and since that time over 1600 irradiated 
specimens have been neutron radiographed. Internal features such 
as fuel pellet cracking and separation, isotopic distribution, and evi- 
dence of fuel melting and redistribution are identified and evaluated 
from the neutron radiographs. 


12652 Improved self-energized credential system (16 Oct 
1980) (Engineering Materials). (Sandia Labs., Albuquerque, 
NM (USA)). (CAPE—2675). 

70 drawings. 

This fabrication drawing set is for an improved self-ener- 
gized credential system, described in Sandia report SAND--80-1746. 
The basic improvement in the system is that it can process a cre- 
dential regardless of how it is worn by the bearer. This system can 
process in excess of 11,000 credentials per hour. 
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12653 (AD-A—085456) Excimer laser research. Mid-term 
report, 16 November 1977-15 May 1978. Parks, J.H.; Klimek, 
D. (Avco-Everett Research Lab., Everett, MA (USA)). 15 
May 1978. Contract N00014-75-C-0063. 37p. NTIS, PC 
A03/MF AOI. 

This mid-term report describes theoretical and experimental 
investigations of the mercury monohalides. These molecules show 
great promise for achieving high power scalable laser action in the 
visible portion of the spectrum. The report includes an analysis of 
formation kinetics; theoretical calculations of the mercury halide ra- 
diative lifetimes; and an experimental determination of the heavy 
particle quenching of HgX(B) by mercury atoms. 


12654 (AD-A—085519) Excimer laser research. Quarter- 
ly report, 16 November 1978-15 February 1979. Parks, J.H. 
(Avco-Everett Research Lab., Everett, MA (USA)). 15 Feb 
1979. Contract N00014-75-C-0063. 42p. NTIS, PC A03/MF 
AOl. 

This quarterly report describes experimental investigations of 
interhalogen molecules. These molecules are under consideration to 
achieve high power scalable laser action in the near UV and visible 
portion of the spectrum. The report includes a description of flu- 
orescence experiments for these molecules and an analysis of forma- 
tion kinetics. A theoretical model has been developed to describe 
the excited ion-pair state structure of the interhalogens. The predic- 
tions of this theory are borne out by fluorescence experiments. 


12655 (AD-A—085520) Excimer laser research. Final 
technical report, 15 August 1974-29 September 1979. Parks, 
J.H. (Avco-Everett Research Lab., Everett, MA (USA)). 
1979. Contract N00014-75-C-0063. 150p. NTIS, PC A07/ 
MF AOl. 

This final report describes theoretical and experi nental in- 
vestigations of the rare gas monohalides, halogens, mercury mono- 
halides and interhalogen molecules. These molecules show great 
promise for achieving high power scalable laser action in the near 
UV and visible portion of the spectrum. The report includes a de- 
scription of fluorescence and lasing experiments for these mole- 
cules; an analysis of formation kinetics; and theoretical calculations 
of rare gas metastable photoionization and the mercury halide ra- 
diative lifetimes. A theoretical model has been developed to de- 
scribe the excited ion-pair state structure of the rare gas halides and 
interhalogens. The predictions of this theory are borne out by flu- 
orescence experiments. 


12656 (AD-A—085707) Comparison of control methods in 
a frequency stabilized laser. Master's thesis. Luzitano, R.D. 
(Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Jan 1980. 138p. NTIS, PC 
A07/MF AO1. 

The purpose of this research is to compare two types of con- 
trol methods that can be used to frequency stabilize a laser. The 
first method uses a single piezoelectric transducer (PZT) to control 
the cavity length of a helium-neon laser. The second method em- 
ploys dual PZT controllers of different lengths so that a fast re- 
sponse time can be achieved with the benefit of a large dynamic 
range. Two variations of the first method are compared to the 
second method. The first variation uses an integrator with gain as a 
compensator in electronic feedback control loop and is designed 
using steady state analysis. The second variation uses a more so- 
phisticated compensator that is designed using frequency analysis. 
Frequency analysis is also used in the compensator design for the 
second method. Each compensator is tested in a laser control loop 
and the results of each method are compared. 


12657 (AD-A—085805) Research in laser processes. 
Semiannual report, 1 August 1978-31 January 1979. Phelps, 
A.V.; Gallagher, A.C. (Joint Inst. for Lab. Astrophysics, 
Boulder, CO (USA)). 8 Feb 1980. Contract N00014-76-C- 
0123. 18p. NTIS, PC A02/MF AOl1. 

Measurements have veen made of the electrical and optical 
properties of electrical discharges in Mg-Xe mixtures at moderate 
current densities (50-100 A/cm to the 2nd power) and high Xe 
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pressures (1 to 5 atmospheres). Preliminary analyses indicate a 
rather low electron and excitation temperature resulting from unex- 
plained large energy losses. Efforts to obtain the high excitation 
temperatures required for efficient, high power excimer laser oper- 
ation will continue. An experiment is being designed to provide ef- 
fective rate coefficients for electron excitation and deexcitation of 
excited mercury atoms so as to provide data necessary for the mod- 
eling of the contribution of these states to the production of upper 
laser levels and to the growth of ionization and instabilities in dis- 
charge excited lasers. This experiment will use laser induced pertur- 
bation of the excited state densities and optical observation of the 
relaxation of excited state densities. 


12658 (BDX—613-2283) Fabrication of targets to support 
laser-driven shockwave experiments. Progress report. Stein, 
J.D. (Bendix Corp., Kansas City, MO (USA)). Dec 1980. 
Contract AC04-76DP00613. 23p. NTIS, PC A02/MF AOl1. 

Methods are being examined to fabricate and characterize 
precise multiple-stepped foils. Physical vapor deposition of metals 
onto substrates using precise masking to define each step was evalu- 
ated. A process for depositing metal onto preetched substrates to 
replicate precise steps is being developed. 


12659 (DOE/SF/90031—T1) Final technical report to 
ERDA. Schwettman, H.A.; Madey, J.M.J. (Stanford Univ., 
CA (USA)). 1977. Contract AT03-76SF90031;AT03- 
76DP70048. 46p. (DOE/DP/70048—T1). NTIS, PC A03/ 
MF AOl. 

This document constitutes a final report for ERDA Contract 
No. EY 76-S-03-0326, PA 48 and No. EY 76-S-03-0326 PA 49. The 
objective of these contracts was the study of free electron laser op- 
eration at 10 p and 3 yw. Construction of the Stanford free electron 
laser and funds for operating time for the first operation of the laser 
were provided by the Air Force Office of Scientific Research. In 
the experiments described, the first detailed measurements of laser 
operating characteristics were performed. Objectives of this re- 
search included the study of saturation characteristics, the measure- 
ment of the laser linewidth, and the electron moinentum spectrum 
as a function of optical power density. Also investigated was the 
sensitivity of the power output, linewidth, and electron spectra to 
the electron spot size, position, and angular divergence. A measure- 
ment was also made of the 3 p gain. 21 figures. (RWR) 


12660 (SAND—80-2007) T-3 electron-beam-excited laser 
system. Klein, R.A. (Sandia National Labs., Albuquerque, 
NM (USA)). Feb 1981. Contract AC04-76DP00789. 47p. 
NTIS, PC A03/MF AOl1. 

A laser system specifically designed to study the kinetics of 
electron-beam driven systems is described. Details of the system are 
given along with measurements of the electron-beam uniformity 
and deposition in the laser medium. Some HF laser results obtained 
with this system are also given. 


12661 Rare-gas halide avalanche discharge lasers. Sze, 
R.C. (Los Alamos Scientific Lab., NM). JEEE (Institute of 
Electrical and Electronics Engineers) Journal of Quantum 
Electronics ; QE-15: No. 12, 1338-1347(Dec 1979). 

A series of studies aimed at understanding rare-gas halide 
lasers excited by uv preionized avalanche discharges is summarized. 
Discussions include steady-state rate equation calculations of the ki- 
netics, parametric variations and optimizations of discharge charac- 
teristics, and gas mixture optimizations for high-energy lasing. 


12662 Generation of ultrashort CO, pulses by free-induc- 
tion decay in KCI:KReO,. Ahrenkiel, R.K.; Figueira, J.F.; 
Dunlavy, D. (Los Alamos Scientific Lab., NM). SPIE (Soci- 
ety of Photo-Optical Instrumentation Engineers) Seminar Pro- 
ceedings ; 190: 332-337(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 


USA (23 May 1979). 
The generation of ultrashort CO: pulses by optical free-in- 


duction decay in KCI:KReQ, is described. Here the narrow v3 vi- 
brational mode is coincident with the 10.6 um, P(26) laser line. For 
instantaneous shuttering of the incident laser beam, pulses in the pi- 
cosecond range may be produced by this material. In practice, the 
minimum pulse length and pulse intensity were severely limited by 
the breakdown time of the nitrogen plasma cell. 
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12663 Mini-lasers for high-repetition-rate rare gas halide 
oscillators. Sze, R.C.; Scott, P.B. (Los Alamos Scientific 
Lab., NM). SPIE (Society of Photo-Optical Instrumentation 
Engineers) Seminar Proceedings ; 190: 305-310(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

The operation of a rare gas halide mini laser with an active 
area 10 cm x 2 mm x 4 mm and complete dimension including 
blumlein circuit slightly over one square foot is discussed. KrF 
lasing of greater than 320 milliwatts average power at 333 Hz is 
reported and steady lasing at over 1.25 kHz is obtained. The energy 
per pulse at low repetition rate is 1.8 mJ. XeCl lasing of greater 
than 60 milliwatts average power at 350 Hz is reported, and steady 
lasing at over 850 Hz is obtained. Pulse width contro! is obtained 
from 10 ns to over 50 ns via control of the cavity Q. 


12664 TEM/sub infinity/ mode Ho:YLF laser. Barnes, 
N.P.; Gettemy, D.J.; Levinos, N.J.; Griggs, J.E. (Los 
Alamos Scientific Lab., NM). SPIE (Society of Photo-Optical 
Instrumentation Engineers) Seminar Proceedings ; 190: 297- 
304(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

A flashlamp pumped liquid nitrogen cooled Ho:YLF laser 
was constructed and operated both normal mode and Q-switched. 
In normal mode operation, the laser produced over 300 mj at 2.9% 
slope efficiency but it operated on several lines. Lasing was restrict- 
ed to one line and Q-switched operation was achieved up to 150 
mj. 


12665 High pressure reinjection CO, oscillator. McLel- 
lan, E.J.; Findley, C.; Roberts, J. (Los Alamos Scientific 
Lab., NM). SPIE (Society of Photo-Optical Instrumentation 
Engineers) Seminar Proceedings ; 190: 338-339(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 


USA (23 May 1979). 
The design and performance of a uv preionized COs oscilla- 


tor capable of 10 atm operation is described. When used as a rein- 
jection oscillator this device is capable of subnanosecond pulses of 
CO; radiation with powers in excess of 1 GW. 


12666 Unstable resonator studies for a 1-joule per pulse 
KrF avalanche discharge laser. Reading, S.; (Los Alamos 
Scientific Lab., NM); Sze, R.C.; Tallman, C.; Wallace, R.; 
Warner, C. SPIE (Society of Photo-Optical Instrumentation 
Engineers) Seminar Proceedings ; 190: 311-315(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

Experiments on output beam divergence for a 1-joule KrF 
laser with M = 4 and M = 10 unstable resonators for 112.5 cm, 
187.5 cm and 225 cm separation are presented. Results gave beam 
divergence no better than some 30 times diffraction limited in the 
best case. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 12399, 12678 


12667 (K/ET—5011(Rev.2)) Comparison of the effect of 
non-random surface scattering on free-molecule and slip flow 
through capillaries. Fain, D.E. (Oak Ridge Gaseous Diffu- 
sion Plant, TN (USA)). Jul 1981. Contract W-7405-ENG-26. 
24p. (CONF-800715—1(Rev.2)). NTIS, PC A02/MF AOI1. 

From 12. international symposium on rarefied gas dynamics; 
Charlottesville, VA, USA (7 Jul 1980). 

Classical theory predicts that forward scattering, as approxi- 
mated by a fraction of specular reflections, has the same effect 
toward increasing both free-molecule and slip flows. A recent 
model by Berman using backscattering predicts that backscattering 
has nearly the same effect toward decreasing both free-molecule 
and slip flows. An analysis of the experimental data of Lund and 
Berman, and that of Knudsen, is given which indicates that the 
effect is different for free-molecule flow than for slip flow. An al- 
ternative calculation for the effect of both specular reflections and 
backscattering on free-molecule flow is given. This calculation pre- 
dicts a different effect for free-molecule flow than for slip flow. 
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The calculation also agrees somewhat better with the experimental 
data. 


12668 (PB—80-203540) Heat transfer characteristics of 
the two-phase closed thermosyphon (wickless heat pipe) in- 
cluding direct flow observation. Final report. Andros, F.E.; 
Florschuetz, L.W. (Arizona State Univ., Tempe (USA). En- 
gineering Research Center). Apr 1980. 367p. NTIS, PC 
A16/MF AOl1. 

In Part I a visual study of an annular two-phase closed ther- 
mosyphon (wickless heat pipe) is reported. The heat transfer sur- 
face was stainless steel. Working fluids were Freon-113, ethanol, 
and water. Photographs of pertinent phenomena are included. The 
visual observations were used to interpret the measured heat trans- 
fer characteristics. For small and intermediate liquid fill quantities 
four flow regimes were observed in the evaporation section, in ad- 
dition to nucleate boiling in the liquid pool: (1) a smooth continu- 
ous film with surface evaporation; (2) breakdown of the film into 
stable rivulets; (3) a wavy film with unstable rivulets; and (4) a 
wavy film with bubble nucleation in the unstable rivulets. Three 
different types of ‘dry-out’ conditions (heat transfer limits) were 
also observed and are reported in detail. In Part II results obtained 
for a stainless steel tubular opaque device with Freon-113 as a 
working fluid are reported. This device was designed to permit a 
larger range of geometric configurations (heated length, adiabatic 
length, cooled length, and angle of inclination). Both steady state 
heat transfer characteristics and heat transfer limits are reported in 
detail. In Part III, results from the visual and opaque devices are 
compared and discussed. The present results are compared with 
those of other investigations, and conclusions and recommendations 
are drawn. 


12669 (PB—80-205156) Laminar film flow phenomena-- 
theory and application to the two-phase closed thermosyphon. 
Final report. Hirshburg, R.T.; Florschuetz, L.W. (Arizona 
State Univ., Tempe (USA). Engineering Research Center). 
May 1980. 344p. NTIS, PC A15/MF AOl1. 

In Part I the hydrodynamic and thermal characteristics of 
thin, laminar wavy-film flow are considered. A theoretical model is 
developed to predict the hydrodynamic features of asymptotic 
wavy-flow states. The mathematical closure question arising in as- 
ymptotic-state analyses is satisfactorily resolved here for the first 
time. The model accurately predicts published experimental data 
for mean film thickness, trough-to-crest dimension, wave celerity, 
and wavelength. The Nusselt theory for laminar film condensation 
is shown to significantly under-predict existing experimental data 
due to the presence of waves on the condensate film surface. Con- 
sequently, a heat transfer model is developed incorporating the 
wavy-film hydrodynamic model results. The subsequent predictions 
agree well with experimental data and, in addition, indicate the ap- 
propriate data trend with flow length. In Part II other thin film 
phenomena are described, including continuous-film breakdown, 
rivulet flow, and sputtering. All of these phenomena are present in 
the operation of a heat transfer device known as the two-phase 
closed thermosyphon (wickless heat pipe). This device was experi- 
mentally investigated. Parameters of investigation include the tube 
material, working fluid, fill quantity, heat flux, condenser/adiaba- 
tic/evaporator section lengths, condenser temperature, and tube in- 
clination. 


12670 (PB—80-813504) Cavitation flow. 1976-May, 1980 
(citations from the international aerospace abstracts data 
base). Report for 1976-May 80. Zollars, G.F. (New Mexico 
Univ., Albuquerque (USA). Technology Application 
Center). Jul 1980. 152p. NTIS PC NO1/MF NOI. 

These citations from the international literature concern var- 
ious aspects of cavitation flow. Articles dealing with bubble behav- 
ior relating to two phase flow, oscillating flow, unsteady flow, wall 
flow, and flow stability are cited. (This updated bibliography con- 
tains 348 citations, 154 of which are new entries to the previous 
edition.) 


12671 (SAND—81-8204) Optimizing nonuniform finite- 
difference grids for boundary regions in transient transport 
problems. Chenoweth, D.R.; Paolucci, S. (Los Alamos Na- 
tional Lab., NM (USA)). Feb 1981. Contract AC04- 
76DP00789. 71p. NTIS, PC A04/MF AOI. 
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Numerical solutions to a one-dimensional transport problem, 
with constant diffusivity and Peclet number, are compared to the 
exact solution to verify the choice of nonuniform grid scheme and 
rezoning technique. The method chosen involves the use of the 
modified Roberts transformation with the transformed finite-differ- 
ence approximations of Kalnay de Rivas, and grid rezoning speci- 
fied so that the error in boundary flux is controlled. 


12672 (ANL-Trans—1192) Experimental analysis of the 
dynamic lift on a cylinder subjected to high Reynolds number 
flows perpendicular to its axis. Loiseau, H.; Szechenyi, E. 
Translated from Recherche Aerospatiale ; No. 5, 279-291(Jan 
1981). 27p. NTIS, PC A03/MF AO1. 

An experimental study is described of the dynamic pressure 
and lift acting on a rigid fixed cylinder subjected to a high Reyn- 
olds number incompressible flow perpendicular to its axis (2.6 x 10° 
< R/sub D/ < 6.5 x 10®). The experiments were carried out in 
the O.N.E.R.A. S2-MA wind tunnel. A method of measuring dy- 
namic lift by means of pressure transducers was developed and 
checked against the well known force transducer procedure. Apart 
from dynamic lift these measurements yield the circumferential and 
axial fluctuating pressure distribution and moreover will facilitate 
forthcoming measurements on oscillating cylinders. The axial dy- 
namic lift variations and spatial cross-correlations were obtained by 
changing the relative positions of three separate sections of the cyl- 
inder, each equipped with pressure transducers. The results agree 
well with published figures when applicable and they also show 
clearly the complexity and randomness of the flow at transcritical 
Reynolds numbers. The axial space cross-correlations and coher- 
ence permit an approximate calculation of the total dynamic lift 
forces acting on the length of a cylinder and an estimation of their 
power spectra. It was found by means of flow visualizations that 
the surface condition of the cylinder is an important parameter, at 
least at transcritical Reynolds numbers. The measurements made on 
fixed cylinders open the way to a study of the dynamic lift forces 
acting on vibrating cylinders. In practice this is a much more im- 
portant problem. 


12673 Dependence of shock characteristics on droplet 
size in supersonic two-phase mixtures. Comfort, W.J. III; 
Crowe, C.T. (Lawrence, Livermore Lab, Calif). Journal of 
Fluids Engineering ; 102: No. 1, 54-58(Mar 1980). 

In a dispersed two-phase flow, the mixture chokes at a ve- 
locity well below the vapor choking velocity, as shown by the ve- 
locity at the throat of a converging-diverging, two-phase, superson- 
ic nozzle. The formation and abruptness of a normal shock wave in 
a two-phase mixture depends strongly on the coupling between 
phases, particularly upon droplet size. As droplet size becomes 
small, the mixture behaves as a continuum, and sharp discontinuities 
can occur at velocities above the two-phase choking velocity but 
below the vapor sonic velocity. An approximate analysis is per- 
formed to indicate the droplet size at which continuum behavior 
might be expected to occur. A numerical model, which includes the 
drag, buoyancy, Basset force, and the force associated with the vir- 
tual mass effect, is used to show droplet-size dependence in two- 
phase normal shock waves. For the examples presented, continuum 
behavior apparently is approached at droplet diameters between 1 
and 2 um, even through normal shock waves. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 12260, 12261, 12729 


12674 (BDX—613-2453) Improved techniques to monitor 
thin film characteristics for reliable hybrid microcircuit fabri- 
cation. Zawicki, L.R.; Thomas, N.C. (Bendix Corp., Kansas 
City, MO (USA)). Jun 1980. Contract AC04-76DP00613. 
18p. (CONF-800519—2). NTIS, PC A02/MF AOl1. 

From American Vacuum Society New Mexico Chapter 
meeting; Santa Fe, NM, USA (6 May 1980). 

e development, testing, and uses of an edge monitor for 
monitoring the characteristics of thin metallic films used in the fab- 
rication of hybrid microcircuits are described. The data obtained on 
this quality control equipment demonstrated improved techniques 
for monitoring thin film characteristics for reliable hybrid microcir- 
cuit fabrication. This was accomplished through the design of a 
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specialized circuit, an integral part of the product substrate to be 
tested that enhances the effects of degradation mechanisms, both 
mechanically and electrically. Correlation of mechanical and/or 
physical characteristcs with electrical data was demonstrated. 
When coupled with a minicomputer test set with controlling and 
data retention capabilities, the system offers a useful tool for pro- 
duction process monitoring, diagnostic evaluation, or developmen- 
tal efforts. (LCL) 


12675 (BDX—613-2518) Nondestructive testing of ther- 
mocompression bonds. Final report. Hale, G.M. (Bendix 
Corp., Kansas City, MO (USA)). Feb 1981. Contract AC04- 
76DP00613. 30p. NTIS, PC A03/MF AO1. 

A Scanning Laser Acoustic Microscope (SLAM) was used 
to characterize hybrid microcircuit beam lead bonds formed on thin 
film networks by a thermocompression process. Results from subse- 
quent pull testing show that the SLAM offered no significant ad- 
vantage over visual inspection for detecting bad bonds. Infrared mi- 
croscopy and resistance measurements were also reviewed and re- 
jected as being ineffective inspection methods. 


4209 Waste Processing Plants And Equipment 


12676 (EPRI-WS—79-225, pp 2.1-2.6) Impact of trom- 
mel screening on the quality of refuse-derived fuel. Trezek, 
po (Cal Recovery Systems, Inc., Richmond, CA). Oct 

From Municipal solid waste as a utility fuel seminar; Fort 
Lauderdale, FL, USA (9 Jan 1980). 

Material and energy resource recovery technology has en- 
volved over the last decade, and the designs of existing resource 
recovery plants were set before a wide range of experience with 
firing RDF in utility boilers could be obtained. As a consequence, 
the initial efforts were principally concerned with overcoming plant 
operational problems rather than improving fuel quality. Limited 
experience with cofiring RDF and coal at St. Louis, Ames, Mil- 
waukee, and Chicago has identified problems related to fuel quality 
which were unexpected. As a means of improving fuel quality, the 
effect of including trommel screening in the process flow was in- 
vestigated. This unit process can be expected to reduce the ash, 
metal, and glass contents of the product RDF and thus reduce the 
potential for increased slagging, fouling, and ash handling problems 
in utility boilers cofired by RDF. Trommel screening may precede 
the shredder in a resource recovery process, in which case it is 
called pre-trommeling. Bottles and cans are removed before the 
refuse is shredded, reducing the quantity of fine glass and metal 
that are retained in the product RDF. Alternatively, trommel 
screening of the light fraction from the air classifier removes fine 
glass and metal particles from the product RDF. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 11873, 11940, 12185, 12329 


4220 Underground Engineering 


12677 (PB—80-200496) Field evaluation of advanced 
methods of subsurface exploration for transit tunneling. Final 
report Sep 78-Dec 79. Thompson, D.E.; Humphrey, J.T.; 
Young Jr., L.W.; Wall, C.F. (Bechtel Corp., San Francisco, 
CA (USA)). Jun 1980. Contract DOT-TSC-1570. 405p. 
NTIS, PC A18/MF AOl. 

This report presents the results of a field evaluation of ad- 
vanced methods of subsurface exploration on an ongoing urban 
rapid transit tunneling project. The objective of this study is to 
evaluate, through a field demonstration project, the feasibility, ap- 
plicability, reliability, and cost effectiveness of selected advanced 
methods of subsurface exploration and instrumentation to produce 
data usable for rapid transit tunnel design and construction within 
the time, cost, and schedule constraints common to the industry. 
Numerous methods of subsurface exploration, including hole ad- 
vancement techniques, sampling procedures, and geophysical log- 
ging tools, were used to predict stratigraphy within a test section 
on an urban rapid transit project under construction. A test section 
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on the Massachusetts Bay Transportaton Authority Red Line Ex- 
tension-Northwest, Cambridge, Massachusetts, was selected to 
evaluate methods of subsurface exploration used to investigate stra- 
tigraphy, ground water levels, bedrock structure, and other geo- 
technical parameters. The site represents a typical urban setting 
with the test section located under a major, four-lane divided street, 
with structures adjacent on both sides. 


12678 (SAND—80-2433) Application of the gamma-beam 
attenuation technique to the measurement of liquid saturation 
for two-phase flows in porous media. Reda, D.C.; Hadley, 
G.R.; Turner, J.E.R. (Sandia National Labs., Albuquerque, 
NM (USA)). 1981. Contract AC04-76DP00789. 35p. 
(CONF-810406—2). NTIS, PC A03/MF AOI. 

From 27. international instrumentation symposium; Indiana- 
polis, IN, USA (27 Apr 1981). 

Engineering solutions to energy-supply problems have been 
actively pursued in recent years. Programs are currently underway 
in such areas as nuclear waste isolation, nuclear safety, geothermal 
energy extraction, and enhanced oil recovery. An understanding of 
the basic fluid physics of two-phase, steam/water flows through 
porous media is of fundamental importance to the successful attain- 
ment of program goals. Consequently, research is being conducted 
at Sandia National Laboratories to supply this needed technology. 
One of the primary independent variables which must be measured 
in any such two-phase flow is liquid saturation, the volume fraction 
of the total pore space occupied by the liquid phase. The applica- 
tion of the gamma-beam attenuation technique to this measurement 
problem is described. Specifically, a review is given of mathemat- 
ical modeling for beam attenuation, a listing of system components, 
and a discussion of calibration methods. A mathematical error anal- 
ysis for the overall system is then given in order to define the abso- 
lute error in any liquid saturation measurement as a function of var- 
ious system and experimental parameters. The resulting equation is 
inverted to define required instrument sensing (counting) time as a 
function of the maximum acceptable error in the liquid saturation 
measurement for several porous media of interest. Finally, three 
projected applications of this technique are briefly described. 


4230 Marine Engineering 
REFER ALSO TO CITATION(S) 12804 
4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 12765, 12783, 12784 


12679 (PB—80-200819) Particulate control at high tem- 
perature and pressure using augmented granular bed filters. 
Final report Dec 78-Dec 79. Yung, S.; Patterson, R.G.; Cal- 
vert, S. (A.P.T., Inc., San Diego, CA (USA)). Feb 1980. 
Contract EPA-68-02-2183. 106p. NTIS, PC A06/MF AOl1. 

The report gives results of experimental measurements (in 
fixed- and moving-bed filters) of the effect of electrostatic augmen- 
tation on granular bed filter particle collection efficiencies. Experi- 
mental findings included: (1) either polarizing the bed or charging 
the particles significantly increased the collection efficiency of the 
filter (efficiency increased with increasing applied voltage across 
the bed); (2) both polarizing the bed and charging the particles 
caused the bed to become very efficient in collecting particles (effi- 
ciency of a 15 cm deep bed of 1.6 mm diameter alumina spheres 
with a polarizing field strength of 1.31 kV/cm was above 98% for 
all particle sizes); (3) polarizing the bed and/or charging the parti- 
cles has no effect on pressure drop across a clean bed; (4) a filter 
cake increases the collection efficiency of the granular bed filter 
(the increase depends on the cake structure and the amount of dust 
retained in the beds); (5) DC polarization is much more effective 
than low frequency AC polarization; and (6) fixed bed filters show 
a higher collection efficiency and a higher pressure drop than 
moving beds (in moving beds, lower recirculation rates also have 
lower rates of attrition of retaining grids and granules and lower 
rates of dislodging and reentraining the collected particles). 
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12680 (PB—80-200959) Cooling water recycle by soften- 
ing. Final report 1 May 77-1 Nov 79. Matson, J.V. (Cullen 
Coll. of Engineering, Houston, TX (USA)). 1979. 60p. 
NTIS, PC A04/MF AOl1. 

Development of a preliminary design methodology for inte- 
grating a sidestream softening unit into a cooling water system to 
achieve zero pollutant discharge is presented. Cooling water dis- 
charge is a major environmental problem which the U.S. Environ- 
mental Protection Agency (EPA) and Congress aim to eliminate 
from all industrial facilities within the decade. Current zero blow- 
down technologies involve sidestream softening (using lime-soda, 
reverse osmosis, ion exchange and electrodialysis) in which a side- 
stream of water from the cooling tower is treated to remove poten- 
tial scale-forming and corrosive material bringing scaling and cor- 
rosion to acceptable levels. Basics of softening and scaling related 
to the adsorption of silica and the kinetics of high total dissolved 
solids (TDS) reactions involving calcium, magnesium, and silica are 
investigated. 


12681 (PB—80-202906) Design considerations for mini- 
mizing operation and maintenance problems of particulate 
control equipment. (PEDCO-Environmental, Inc., Cincin- 
nati, OH (USA)). Mar 1980. Contract EPA-68-02-2535. 52p. 
NTIS, PC A04/MF AOl1. 

This report addresses various operation and maintenance 
problems frequently associated with three types of air pollution 
control equipment: electrostatic precipitators, scrubbers, and fabric 
filters. The report discusses instrumentation, materials of construc- 
tion, and design consideratw%s in particulate control equipment that 
improve performance. Such improvements include reduction or 
prevention of malfunction, early detection of malfunction, and 
easier maintenance and operation of equipment. Because some prob- 
lems can never be completely eliminated, methods of reducing 
downtime are also addressed. 


12682 (PB—80-203227) Control of copper smelter fugi- 
tive emissions. Final report Mar 76-Oct 79. Devitt, T.W. 
(PEDCO-Environmental, Inc., Cincinnati, OH (USA)). May 
1980. Contract EPA-68-02-2535. 115p. NTIS, PC A06/MF 
AOl. 

This report deals with fugitive emissions from copper smelt- 
ing and with related emission contro] measures. The study involved 
evaluation of the controls now used in the copper smelting industry 
and development of suggestions for alternative control devices and 
practices. A brief overview of copper smelting processes is fol- 
lowed by a more detailed analysis of the conventional processes 
identifying portions of the operating cycle that produce fugitive 
emissions. Emphasis is placed on Pierce-Smith Converting which is 
one of the major emission sources in copper smelting. Some alter- 
nate processes now in limited use in the U.S. are described includ- 
ing estimations of fugitive emissions from these conventional and al- 
ternative copper smelting processes. A specific report on the utili- 
zation of the Hoboken Converter is being prepared at the time of 
this report. The USEPA should be contacted if a copy of this 
report is desired. 


43 PARTICLE ACCELERATORS 


4301 Design, Development, And Operation 


12683 (LA-UR—80-3044) PIGMI technology. Swenson, 
D.A. (Los Alamos Scientific Lab., NM (USA)). 1980. Con- 
tract W-7405-ENG-26. 35p. (CONF-8010115—2). NTIS, PC 
A03/MF AOI. 

From MARIA workshop on accelerator systems for relativ- 
istic heavy ions in medical and scientific research; Edmonton, Al- 
berta, Canada (20 Oct 1980). 

The accelerator technologies relevant to the design of a 
medically practical pion generator for medical irradiations (PIGMI) 
have been identified and developed. A base-case design for PIGMI 
is presented here. The accelerator portion of the PIGMI facility 
consists of an injector, an rf quadrupole linac structure, a drift-tube 
linac structure, a coupled-cavity linac structure, 1 440-MHz rf 
system, six 1320-MHz rf systems, and a control and instrumentation 
system. Each of these components is described in some detail. A 
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100-4A, 650-MeV proton beam is anticipated. 24 figures, 2 tables. 
(RWR) 


12684 Beam line design for synchrotron spectroscopy in 
the VUV. Howells, M.R. (Brookhaven National Laboratory, 
Physics Department, National Synchrotron Light Source, 
Upton, New York 11973). Applied Optics ; 19: No. 23, 4027- 
4034(1 Dec 1980). 

The character of the radiation source provided by an elec- 
tron storage ring is briefly reviewed from the point of view of utili- 
zation for VUV spectroscopy. The design of beam line components 
is then considered with special reference to the problems of con- 
tamination of optical surfaces and vacuum protection. The issues in- 
volved in designing mirrors for use with storage rings are consid- 
ered with emphasis on the questions of power dissipation, image 
quality, and materials selection. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


12685 (BNL—51302) Longitudinal symmetric coupled 
bunch modes. Wang, J.M. (Brookhaven National Lab., 
Upton, NY (USA)). Dec 1980. Contract AC02-76CHO00016. 
10p. NTIS, PC A02/MF AOl1. 

The theory of longitudinal coupled bunch instabilities is dis- 
cussed. Although some of the results included are not new, it is 
useful to summarize them here in a unified fashion. 


12686 (LA—8645-MS) Suitability of high-current stand- 
ing-wave linac technology for ultra-relativistic electron beam 
propagation experiments. Moir, D.C.; Faehl, R.J.; New- 
berger, B.S.; Thode, L.E. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1981. Contract W-7405-ENG-36. 30p. NTIS, 
PC A03/MF AOl1. 

Near-term development of the existing PHERMEX stand- 
ing-wave linac would provide a 40 to 60 MeV electron beam with 
a current of 3 kA capable of answering a number of fundamental 
issues concerning endoatmospheric, ultra-relativistic electron beam 
propagation. Inherent high-repetition rate and multiple-pulse capa- 
bility would allow alternative propagation scenarios to be investi- 
gated. Much of the theoretical expertise required to support the 
technology development and time-resolved beam propagation ex- 
periments presently resides within the Theoretical Applications Di- 
vision. 


12687 (LA-UR—81-341) Three-dimensional space charge 
calculation method. Lysenko, W.P.; Wadlinger, E.A. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 6p. (CONF-810314—3). NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 


USA (11 Mar 1981). 
A method is presented for calculating space-charge forces 


suitable for use in a particle tracing code. Poisson's equation is 
solved in three dimensions with boundary conditions specified on 
an arbitrary surface by using a weighted residual method. Using a 
discrete particle distribution as our source input, examples are 
shown of off-axis, bunched beams of noncircular crosssection in 
radio-frequency quadrupole (RFQ) and drift-tube linac geometries. 


12688 (LA-UR—81-342) Matching bunched beams to al- 
ternating gradient focusing systems. Lysenko, W.P. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 3p. (CONF-810314—2). NTIS, PC A02/MF A011. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

A numerical procedure for generating phase-space distribu- 
tions matched to alternating gradient focusing systems has been 
tested. For a smooth-focusing system a matched distribution can be 
calculated. With a particle tracing simulation code such a distribu- 
tion can be followed while adiabatically deforming the focusing 
forces until an alternating gradient configuration is reached. The 
distribution remains matched; the final distribution is periodic with 
the structure period. External nonlinearities, including nonlinear 
couplings, were included in our examples but space charge was not. 
This procedure is expected to work with space charge but will re- 
quire a 3-D space-charge calculation in the simulation code. 
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12689 (LA-UR—81-526) Study of the variation of maxi- 
mum beam size with quadrupole gradient in the FMIT drift 
tube linac. Boicourt, G.P.; Jameson, R.A. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
4p. (CONF-810314—7). NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The sensitivity of maximum beam size to input mismatch is 
studied as a function of quadrupole gradient in a short, high-cur- 
rent, drift-tube linac (DTL), for two presriptions: constant phase 
advance with constant filling factor; and constant strength with 
constant-length quads. Numerical study using PARMILA shows 
that the choice of quadrupole strength that minimizes the maximum 
transverse size of the matched beam through subsequent cells of the 
linac tends to be most sensitive to input mismatch. However, gradi- 
ents exist nearby that result in almost-as-small beams over a suitably 
broad range of mismatch. The study was used to choose the initial 
gradient for the DTL poriion of the Fusion Material Irradiation 
Test (FMIT) linac. The matching required across quad groups is 
also discussed. 


12690 (LA-UR—81-527) Analysis of the deuteron distri- 
bution emerging from the FMIT RFQ. Boicourt, G.; Chid- 
ley, B.; Crandall, K.; Jameson, R.; Stokes, R.; Wangler, T. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 4p. (CONF-810314—6). NTIS, PC A02/ 
MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

Knowledge of the properties of the input beam is necessary 
for evaluating losses in a drift-tube linac (DTL). The FMIT 
(Fusion Materials Irradiation Test Facility) accelerator will use a 
Radio-Frequency Quadrupole (RFQ) structure as the first accelera- 
tor stage that feeds a drift-tube section. As the first step in evaluat- 
ing beam spill in the drift-tube section and output transport, we 
studied the properties of the beam exiting the RFQ. An RFQ, be- 
cause of its electric-field focusing, allows particles of any energy to 
pass through its structure. Thus, its output is essentially different 
from the output of an accelerator that uses strong focusing mag- 
nets. The study presents surfaces giving the number of particles as a 
function of position in various planes of phase space. Two PAR- 
MILA codes were used: a standard longitudinal position-dependent 
code, and a time-dependent code. The codes give slightly different 
answers. 


12691 (LBL—11220, pp 21-34) Instrumentation for 
measuring heavy-ion fields. Alonso, J.R.; Benton, E.V.; Chu, 
W.; Llacer, J.; Richier, J.; Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

There are a number of physical beam characteristics that 
should be measured for radiobiological experiments with heavy ions 
and for meeting the requirements of cancer therapy with these par- 
ticles. We are developing three different techniques to measure 
some of those characteristics: MEDUSA, a two-dimensional beam 
intensity profile measuring device; a beam quality analyzer that 
gives detailed information about the individual components of a 
compl’ x fragmented beam; and nuclear track techniques for beam 
charz terization by measurements of damage regions in plastics. 


12692 (LBL—11220, pp 35-45) Experimental heavy par- 
ticle physics. Schimmerling, W.; Benton, E.V.; Hildebrand, 
D.J.; Henke, R.P.; Heinrich, W.; Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This chapter describes measurements of neutron background 
obtained at the Medical Facility of the 184-inch Synchrocyclotron 
that are relevant to heavy-ion treatment at the Bevalac, experiments 
to study the fundamental physics of neutron production and of 
fragmentation into charged particles, and the development of trans- 
port calculations for beam modelling. A need exists for instrumenta- 
tion to measure beam quality at several levels of sophistication. A 
particle identification spectrometer, developed for fragmentation 
studies, is described in this chapter, along with the use of plastic 
track detectors. 
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12693 (LBL—11220, pp 319-324) Radiological physics of 
heavy charged-particle beams used for therapy. Lyman, J.T.; 
Howard, J.; Kanstein, L.; Alonso, J.R. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The beams available for biological investigations at the Be- 
vatron or at the Bevalac range from helium to iron ions. However, 
only carbon, neon, and argon beams have been used for therapy. 
The treatment techniques are arbitrarily divided into two catego- 
ries: small field and large field irradiation. Examples of the small 
field treatments are pituitary irradiation, which generaly utilizes the 
plateau portion of the helium depth-dose curve, and treatment of 
ocular melanoma, which uses a modified Bragg peak of the helium 
beam. Large field treatments for cancer therapy generally requires 
a beam that has a large uniform transverse profile and a modified 
Bragg peak. Procedures and instrumentation for patient irradiations 
at the Bevatron/Bevalac have been based on the prior experience 
obtained at the 184-inch Synchrocyclotron, and for that reason 
both facilities are discussed. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 12634, 12635, 12691, 12692, 12693, 12719, 
12904, 12905, 12906, 12907, 12909, 12910, 13030, 13064, 13071, 13138 


12694 (BNL—51310) New AGS fast extraction system. 
Weng, W.T. (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1980. Contract AC02-76CH00016. 12p. NTIS, 
PC A02/MF AOl1. 

Both the high energy physics program and ISA injection re- 
quire an improved fast extraction system from the AGS. The pro- 
posed new system consists of a fast kicker at H5 and an ejector 
magnet at H10. The HS kicker is capable of producing 1.2 mrad 
deflection and rising up to 99% strength in 150 nsec with flat top 
ripple within +- 1%. It is found that the focusing strengths and po- 
sitions of UQ3-UQ7 have to be modified to achieve an achromatic 
condition at the end of 8°-bend. Also, the conceptual design of the 
H5 magnet and the pulser system are discussed. 


12695 (LA-UR—81-449) FMIT beamstop. Potter, R.C.; 
Uher, J.L.; Clark, D.C.; Dauelsberg, L.B. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
3p. (CONF-810314—11). NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The Fusion Material Irradiation Test (FMIT) and FMIT 
prototype beamstops provide several unique design challenges. The 
prototype beamstop must be capable of handling 500 kW of con- 
tinuous power; the FMIT beamstop must handle 3500 kW of power 
in a pulsed form. The particle involved is H*2. These beamstops 
must convert these energies to heat that is carried away by cooling 
water, while being contained in a relatively compact package, toler- 
ant of changes in beamspot shape and size. The range of the beam 
is less than 0.1 mm in the prototype beamstop and less than 3 mm 
in the FMIT beamstop; thus energy cannot be spread over the 
depth of the absorbing material very readily. Long-term irradiation 
of the materials used must be kept low, to minimize maintenance 
problems, requiring consideration of materials. Material distortion 
from thermal effects also must be considered. 


12696 (LA-UR—81-510) FMIT alignment cart. Potter, 
R.C.; Dauelsberg, L.B.; Clark, D.C.; Grieggs, R.J. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 4p. (CONF-810314—10). NTIS, PC A02/MF 
AOl. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The Fusion Materials Irradiation Test (FMIT) Facility align- 
ment cart must perform several functions. It must serve as a fixture 
to receive the drift-tube girder assembly when it is removed from 
the linac tank. It must transport the girder assembly from the linac 
vault to the area where alignment or disassembly is to take place. It 
must serve as a disassembly fixture to hold the girder while individ- 
ual drift tubes are removed for repair. It must align the drift tube 
bores in a straight line parallel to the girder, using an optical 
system. These functions must be performed without violating any 
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clearances found within the building. The bore tubes of the drift 
tubes will be irradiated, and shielding will be included in the system 
for easier maintenance. 


12697 (LA-UR—81-524) Accelerator power concepts 
using iolated transmission lines. Nunnally, W.C. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 4p. (CONF-810314—9). NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The rationale and the advantages of using multiple transmis- 
sion-line sections isolated by transit time and inductance in acceler- 
ating high-current (= 10 kA), short-pulse (= 100 ns) particle beams 
to the multimegavolt level is outlined. The main advantages of this 
system include reducing the number of output switches required 
per output pulse by nearly an order of magnitude over convention- 
al systems and increasing the system capability for repetition-rate 
operation. The isolated transmission-line concept is developed and 
possible modes of operation outlined. In addition, a point design of 
a 10-kA short-pulse accelerator is presented. 


12698 (LA-UR—81-599) Beam position monitor system 
for the proton storage ring at LAMPF. Higgins, E.F.; Wells, 
F.D. (Los Alamos National Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 4p. (CONF-810314—12). NTIS, PC 
A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

A high-current Proton Storage Ring (PSR) is being con- 
structed at Los Alamos to accumulate intense pulses of 800-MeV 
protons from LAMPF for delivery to neutron production targets. 
The beam’s transverse location in the injection channel, ring, and 
extraction channel will be determined by a beam position monitor 
(BPM) system. The beam will be detected by stripline sensors that 
generate 4-quadrant position signals from the spectral components 
of the beam. Sixty sensors are planned for the installation, with 
their outputs selected by broadband RF multiplexers. The sensor 
outputs are processed by a differential phase correlator detector to 
produce an analog signal proportional to the position of the beam 
centroid. Digital conversion and processing will give overall reso- 
lution of the horizontal and vertical position of the beam at each 
sensor location to +-2 mm. The monitor will operate over the in- 
tensity range of 3 x 10° protons/bunch to 5 x 10'* protons/bunch. 
The beam-position system contains CAMAC-based instrumentation 
for display in three formats, including an azimuth histogram, a time 
plot, and a numerical readout. The monitor system also includes a 
microprocessor-based check and exerciser unit to serve as a design 
aid and maintenance tool. 


12699 (LA-UR—81-636) LAMPF 805 MHz RF system. 
Cady, R.L. (Los Alamos National Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. 4p. (CONF-810314—1). NTIS, 
PC A02/MF AO1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The LAMPF 805 MHz RF system was available 97.7% of 
the scheduled beam time (2432 h) during experiment cycles 25 and 
26, January to June 1980. The tube lifetimes, operation, mainte- 
nance, and processing which lead to this reliability are discussed. 
The LPT-44 triode, used as a switchtube in the modulator has a 
mean life > 16,000 h. The 805 MHz L-5120A klystron has a mean 
life > 10,000 h and the 805 MHz klystron VA-862A apparently 
will have a mean life > 50,000 h. Tube life data is plotted. Fault 
and failure modes are discussed and tabulated. 


12700 (LA-UR—81-655) dc power system for deuteron 
accelerator. Creek, K.O.; Liska, D.J. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 4p. 
(CONF-810314—4). NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The Fusion Materials Irradiation Test (FMIT) Facility dc 
power system provides excitation current for all linac and High- 
Energy Beam Transport (HEBT) quadrupole and bending magnets, 
excitation for horizontal and vertical beam steering, and current- 
bypass shunts. 
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12701 (LBL—11220, pp 11-18) Bevalac biomedical facili- 
ty. Alonso, J.R.; Howard, J.; Criswell, T.; Chu, W.; Loth- 
rop, F.; Weber, C. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This paper describes the physical layout of the Bevalac Fa- 
cility and the research programs carried out at the facility. Beam 
time on the Bevalac is divided between two disciplines: one-third 
for biomedical research and two-thirds for nuclear science studies. 
The remainder of the paper discusses the beam delivery system in- 
cluding dosimetry, beam sharing and beam scanning. (KRM) 


12702 (LBL—12074) Developments in accelerators and 
instrumentation relevant to imaging with charged particles 
and positron emitters. Alonso, J.R. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Nov 1980. Contract 
W-7405-ENG-48. 33p. (CONF-801180—1). NTIS, PC A03/ 
MF AOI. 

From Conference on biological imaging: contributions from 
contemporary physics and engineering; La Jolla, CA, USA (16 
Nov 1980). 

In past years particle accelerators have become increasingly 
important tools for the advancement of medical science. From the 
pace of advancing technology and current directions in medical re- 
search, it is clear that this relationship between accelerators and 
medicine will only grow stronger in future years. In view of this 
importance, this relationship is investigated in some detail, with an 
eye not so much towards the medical uses of the beams produced, 
but more towards the technology associated with these accelerators 
and the criteria which make for successful incorporation of these 
machines into the clinical environment. In order to lay the neces- 
sary groundwork, the different kinds of accelerators found in medi- 
cal use today are reviewed briefly discussing salient points of each. 


12703 (LBL—12081) Synchrotrons for heavy ions: Beva- 
lac experience. Grunder, H.A.; Gough, R.A.; Alonso, J.R. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1980. Contract W-7405-ENG-48. 29p. (CONF- 
8010115—4). NTIS, PC A03/MF AO1. 

From MARIA workshop on accelerator systems for relativ- 
istic heavy ions in medical and scientific research; Edmonton, Al- 
berta, Canada (20 Oct 1980). 

The Bevalac should be viewed not as a model of accelerator 
hardware - a modern heavy ion complex will look quite different, 
but as a model for an operating versatile multifaceted, multiuser 
heavy ion facility. Of value to the planning of a new accelerator 
such as MARIA is the knowledge of operating modes peculiar to 
heavy ions and specific hardware requirements to carry out its mis- 
sion with the mandated flexibility and reliability. This paper starts 
with a discussion of parameters and machine characteristics most 
suitable for medical and nuclear science applications. It then covers 
experience in interleaving these two research programs, and finally, 
concentrates on accelerator configuratin questions; injectors, repeti- 
tion rate, vacuum systems and cost criteria which will be relevant 
to the design of MARIA. 


12704 (SLAC-PUB—2669) SLAC-Linac-Collider (SLC) 
Project. Wiedemann, H. (Stanford Linear Accelerator 
Center, CA (USA)). Feb 1981. Contract AC03-76SF00515. 
4p. (CONF-810314—5). NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The proposed SLAC Linear Collider Project (SLC) and its 
features are described in this paper. In times of ever increasing 
costs for energy the electron storage ring principle is about to 
reach its practical limit. A new class of colliding beam beam facili- 
ties, the Linear Colliders, are getting more and more attractive and 
affordable at very high center-of-mass energies. The SLC is de- 
signed to be a poineer of this new class of colliding beam facilities 
and at the same time will serve as a valuable tool to explore the 
high energy physics at the level of 100 GeV in the center-of-mass 
system. 
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12705 (UCID—18939) Design of a MeV, 4kA linear in- 
duction accelerator for flash radiography. Kulke, B.; Brier, 
R.; Chapin, W. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). 10 Feb 1981. Contract W- 
7405-ENG-48. 21p. NTIS, PC A02/MF AO1. 

For verifying the hydrodynamics of nuclear weapons design 
it is useful to have flash x-ray machines that can deliver a maximum 
dose in a minimum pulse length and with very high reliability. At 
LLNL, such a requirement was identified some years ago as 500 
roentgens at one meter, in a 60 nsec pulse length. In response to 
this requirement, a linear induction accelerator was proposed to 
and funded by DOE in 1977. The design of this machine, called 
FXR, has now been completed and construction has begun. The 
FXR design extends the parameters of a similar machine that had 
been built and operated at LBL, Berkeley, some ten years ago. 
Using a cold cathode injector followed by 48 accelerator modules 
rated at 400 kV each, the FXR machine will accelerate a 4 kA 
electron beam pulse to 20 MeV final energy. Key design features 
are the generation and the stable transport of a low emittance (100 
mr-cm) beam from a field emitter diode, the design of reliable, 
compact energy storage components such as Blumleins, feedlines 
and accelerator modules, and a computer-assisted control system. 


12706 (UCR—34-P107-253) Triggered streamer chamber 
for the study of relativistic heavy ion collisions. Kiernan, 
G.P. (California Univ., Riverside (USA)). Dec 1979. Con- 
tract AT03-76ER70107. 171p. NTIS, PC A08/MF AOl1. 

Thesis. 

Design studies and tests have been carried out to develop 
the streamer chamber into a powerful facility for the study of rela- 
tivistic heavy ion collisions. The streamer chamber is a visual de- 
tector which is triggerable and sensitive to charged particles over a 
4m geometry, with a high efficiency for large multiparticle events. 
The developmental work has encompassed both hardware and soft- 
ware systems for the streamer chamber facility, and has been fo- 
cused in three areas: (1) target design, in particular, optimization of 
the target thickness to effectively study collisions with heavy high 
charge projectile nuclei; (2) design of a trigger system to provide 
selection between peripheral and central collisions between nuclei; 
and (3) development of a one view geometric fitting program to re- 
construct interaction events having a high particle multiplicity. Re- 
sults are presented of an exploratory experiment of relativistic 
heavy ion collisions. Total charged particle multiplicity spectra are 
presented over a range of energy for several combinations of pro- 
jectile and target nuclei. From these spectra particle production 
cross-sections are derived. Also presented here are the multiplicity 
and cross-section of pions produced in these collisions, together 
with momentum and angular distributions. 
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12707 (DOE/CH/03000—T1) Heat leak measurements 
on Fermilab’s energy saver magnet string and transfer line. 
Joestlein, H.; Makara, J.; Theilacker, J. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)). 19 Jan 1981. Contract 
AC02-76CH03000. 9p. NTIS, PC A02/MF AOl1. 

Heat leak measurements on magnet strings and transfer line 
were taken during the latest run of the Al and A2 satellite refrig- 
erators this past summer. Methods and results are discussed in this 
report. 


12708 (FNAL-TM—997) Transmission line properties of 
long strings of superconducting magnets. Shafer, R.E. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Sep 1980. 
Contract AC02-76CH03000. 4p. (CONF-800980—36). 
NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The purpose of this paper is to discuss the electrical charac- 
teristics of a long string of superconducting magnets, such as in a 
superconducting storage ring or accelerator. As the magnets have a 
shunt capacitance to ground as well as a series inductance, travel- 
ling waves can propagate along the string, as in a transmission line. 
As the string is of finite length, standing waves can also exist. In 
accelerator quality superconducting magnets, considerable effort 
has been devoted to minimizing ac losses, the net result being that 
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the magnet string has a high Q precisely at the frequencies which 
are important for the standing and travelling waves. The magnitude 
of these effects are estimated, and the solution to be used at Fermi- 
lab will be discussed. 


12709 (LA-UR—81-525) Design of a power amplifier for 
the LAMPF proton storage ring transverse damper system. 
Lunsford, J.S. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 4p. (CONF-810314—8). 
NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

A power .mplifier has been designed to drive the 50-2 stri- 
pline deflection structures in the transverse active damper of the 
Los Alamos 800-MeV Proton Storage Ring (PSR). The unit will 
provide 600-V peak-to-peak with a dc-to-100-MHz bandwidth. 
Other important characteristics include < 40-ns delay time, 50-dB 
voltage gain, and 4-ns risetime with < 5% overshoot and ringing. 
Because of the current-drive properties of the amplifier, two ampli- 
fiers could be combined to provide over 1000-V peak-to-peak into 
50 2, with very little bandwidth degradation. Components in the 
power amplifier that represent new designs are a 20-tube distribut- 
ed-amplifier output stage; a driver stage, using VMOS FET and bi- 
polar transistors; a high-voltage probe, with good dc stability and 
150-MHz bandwidth; a transient suppressor circuit, using PIN 
diodes to protect the transistorized drivers from tube arcing; a non- 
linear amplifier to compensate for the nonlinear characteristics of 
the distributed amplifier; and a first-fail indicator circuit to aid in 
locating the prime causes of equipment failures. 
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REFER ALSO TO CITATION(S) 12678, 12706, 12876 


12710 Recoil proton detector using cylindrical multiwire 
proportional chambers with delay-line cathode readouts. 
Ambats, I.; Arenton, M.W.; Ayres, D.S.; Dawson, J.; Die- 
bold, R.; May, E.N.; Sauer, J.R.; Walschon, E.; Wicklund, 
A.B. (Argonne National Lab., IL (USA)); Swallow, E.C. 
(Elmhurst Coll., IL (USA). Dept. of Physics. Nuclear In- 
struments amp Methods ; 174: No. 3, 427-438(Aug 1980). 

We have built and operated a set of two low-mass cylindri- 
cal multiwire proportional chambers to detect recoil protons 
emerging from a liquid hydrogen target. The chambers were 20 
and 40 cm in diameter and approx. 50 cm long, with axes and 
anode wires parallel to the beam direction. ‘Magic gas’ was used to 
ensure that avalanches measured the points of closest approach for 
particle trajectories, which were often at small angles to the anode 
wires. Azimuthal coordinates were provided by the 2 mm-spaced 
anode wires (at positive high voltage); longitudinal coordinates 
were obtained from 4 mm-wide circular cathode strips perpendicu- 
lar to the anode wires, read out by 12 nsec/cm delay lines. For 
single-track events, resolutions better than 1 mm rms were obtained 
for both coordinates. 


12711 (LBL—11220, pp 367-374) Active heavy-ion radi- 
ography and computerized tomography. Llacer, J.; Chu, W.; 
Tobias, C.A.; Fabrikant, J.I.; Alonso, J.R. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

There are a number of possible detector systems and ar- 
rangements that can be designed to measure charged particle dE/ 
dx, position, and residual energy. These include multiwire propor 
tional chambers, array of plastic or alkali halide scintillators, solid- 
State detectors, or combinations of these detectors. The fast re- 
sponse and analog signal processing time of solid-state detectors, 
their low electronic noise levels, the accuracy with which resistive 
layers can be ion-implanted for position sensitivity, and their stabil- 
ity under extremely high count rates make them promising for the 
application to heavy-ion radiographic CT reconstruction imaging. 
The experiments described and those in progress are encouraging 
and have the potential for developing heavy-ion CT reconstruction 
imaging of small objects. 
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12712 (PNL-SA—8642) Automated krypton-85 

ray stack monitor. Goles, R.W.; Brauer, F.P. (Battelle Pacif- 
ic Northwest Labs., Richland, WA (USA)). Sep 1980. Con- 
tract AC06-76RLO01830. 21p. (CONF-801103—52). NTIS, 
PC A02/MF AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A Ge(Li) y-ray detector, housed in a lead cave, was used in 
conjunction with a six-liter pressurized (60 psia) well spectroscopy 
cell to selectively detect **Kr stack emissions. This system was cali- 
brated so as to relate the 514 keV y-ray counting rate to **Kr con- 
centration. Counting rate, or concentration, was continuously re- 
corded using a count rate meter/strip chart recorder combination 
and was also time averaged over 15 minute intervals using a pro- 
grammable multi-channel analyzer system with cassette readout. 
Being completely automated, this y-analysis system required little 
more than liquid nitrogen service and data record retrieval 
throughout a four-month long sampling period. The sensitivity of 
this y-ray analytical system was such as to achieve a minimum de- 
tectable **Kr stack concentration of 2 wCi/m* for 15 minute count- 
ing intervals. 


12713 (PNL-SA—8989) Natural contamination in radio- 
nuclide detection systems. Wogman, N.A. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1980. Con- 
tract AC06-76RL01830. 9p. (CONF-801103—53). NTIS, PC 
A02/MF AOl1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Through the use of low-level gamma-ray spectrometry, 
clean material for construction of radionuclide detection systems 
has been identified. In general aluminum contains high quantities of 
*32Th and *°*U with minimal quantities of “°K. Stainless steels con- 
tain © Co. The radioactive contents of foams, cements, and light re- 
flective materials are quite variable. Molecular sieve materials used 
in germanium spectrometers contain from 4-9 dpm/g. Only through 
a judicious choice of materials can a spectrometer with the lowest 
achievable background be assembled. 


12714 Method and apparatus for measuring irradiated 
fuel profiles. Lee, D.M. (to Dept. of Energy). US Patent 
Application 134,352. 27 Mar 1980. 28p. 

A new apparatus is used to substantially instantaneously 
obtain a profile of an object, for example a spent fuel assembly, 
which profile (when normalized) has unexpectedly been found to 
be substantially identical to the normalized profile of the burnup 
monitor Cs-137 obtained with a germanium detector. That profile 
can be used without normalization in a new method of identifying 
and monitoring in order to determine for example whether any of 
the fuel has been removed. Alternatively, two other new methods 
involve calibrating that profile so as to obtain a determination of 
fuel burnup (which is important for complying with safeguards re- 
quirements, for utilizing fuel to an optimal extent, and for storing 
spent fuel in a minimal amount of space). 
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12715 (BNL—28506) Use of the small proportional 
counter for carbon 14 measurement in 10 milligram carbon 
samples. Sayre, E.V.; Harbottle, G.; Stoenner, R.W.; Otlet, 
R.L. (Brookhaven National Lab., Upton, NY (USA); 
UKAEA Atomic Energy Research Establishment, Har- 
well). 1981. Contract AC02-76CHO00016. 2p. (CONF- 
810409—1). NTIS, PC A02/MF AOl1. 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

Ten years ago, the measurement of C-14/C-12 ratios in 10 
milligram carbon samples seemed to be technically out of reach. 
However, two developments that make this goal possible have re- 
cently occurred: the first is an entirely new mass-spectrometric sep- 
aration of C-14 and C-12 ions and their subsequent estimation by 
counting, while the second is simply the extension of conventional 
proportional counter operation (using CO2 as counter gas) to very 
small size carbon samples. The first method is very fast, precise, 
and capable of treating samples of even sub-milligram size, but re- 
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quires an expensive installation. The second method is slow (count- 
ing times of two months or more are necessary), can probably be 
made sufficiently precise to handle most problems, works down to 
sample sizes of 10 mg carbon, and is relatively inexpensive, espe- 
cially to install in already existing radiocarbon laboratories. It is this 
second method and its implications that are discussed in the present 


paper. 


12716 (DOE/ET/03120—25) Criteria for evaluation of 
low light level intensifiervidicon detectors for microscopy and 
spectroscopy. Technical report No. 24. Reynolds, G.T. (Prin- 
ceton Univ., NJ (USA). Joseph Henry Labs.). Aug 1980. 
Contract AS02-76EV03120. 28p. (CONF-801174—1). NTIS, 
PC A03/MF AOl1. 

From 20. American Society for Cell Biology annual meeting; 
Cincinnati, OH, USA (15 Nov 1980). 

The growing use and commercial availability of intensified 
TV detectors for biological research makes it important to have 
meaningful criteria for system evaluation and comparison. Several 
methods that are readily achieved in laboratory practice have been 
described for such evaluations. These procedures are equally appli- 
cable to image intensified spectroscopic. 


12717 (LA-UR—80-3382) CORRTEX: a compact and 
versatile system for time domain reflectometry. Deupree, 
R.G.; Eilers, D.D.; McKown, T.O.; Storey, W.H. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 8p. (CONF-810406—1). NTIS, PC A02/MF 
AOl. 

From 27. international instrumentation symposium; Indiana- 
polis, IN, USA (27 Apr 1981). 

The CORRTEX (COntinuous Reflectometry for Radius 
versus Time EXperiments) system was designed to be an adaptable 
and versatile unit for performing time domain reflectometry (TDR). 
The system consists of a coaxial cable, a digital TDR, which uses a 
Motorola 6800 microprocessor, a power source or battery pack, 
and an output terminal or recording driver. Desirable criteria for 
the system are discussed as well as the operation of the CORRTEX 
system. The types of present applications of the CORRTEX system 
are summarized and data presented. 


12718 (LA-UR—81-658) Pressure measurements of non- 
planar stress waves. Carlson, G.H.; Charest, J.A. (Los 
Alamos National Lab., NM (USA)). 27 Feb 1981. Contract 
W-7405-ENG-36. 25p. (CONF-810327—1). NTIS, PC A02/ 
MF AOl. 

From Western regional strain gage conference; Las Cruces, 
NM, USA (3 Mar 1981). 

A useful gage has been developed for measuring pressure of 
nonplanar or obliquely incident stress waves. The measurements 
made with these gages are not as precise as direct strain gage meas- 
urements, but are very good considering the conditions under 
which these gages are used. We feel a need to further develop our 
ability to measure nonplanar stress waves in the 0 to 10 kbar range. 
Carbon or ytterbium will probably be chosen for the sensing ele- 
ment. 


12719 (LBL—11220, pp 375-382) Heavy-ion microscopy. 
Kraft, G.; Yang, T.C.H.; Richards, T.; Tobias, C.A. Nov 
1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This chapter briefly describes the techniques of optical mi- 
croscopy, scanning and transmission electron microscopy, soft x-ray 
microscopy and compares these latter techniques with heavy-ion 
microscopy. The resolution obtained with these various types of 
microscopy are compared and the influence of the etching proce- 
dure on total resolution is discussed. Several micrographs of mam- 
malian cells are included. (KRM) 


12720 (SAND—80-1348) Error surfaces of adaptive re- 
cursive filters. Stearns, S.D. (Sandia National Labs., Albu- 
querque, NM (USA)). Feb 1981. Contract AC04- 
76DP00789. 24p. NTIS, PC A02/MF AOl1. 

For an adaptive filter with N adjustable coefficients or 
weights, the error surface is a plot, in N + 1 dimensions, of the 


45 EXPLOSIONS AND EXPLOSIVES 
4403 Miscellaneous Instruments 


mean-squared error vs the N coefficient values. If the adaptive 
filter is nonrecursive, the error surface is a quadratic function of the 
coefficients. With recursive adaptive filters, the error surface is not 
quadratic and may even have local minima. Using theory and ex- 
amples, we examine the nature of the recursive error surface and 
the conditions under which local minima may exist. We discuss the 
effects of the nonquadratic error surface on gradient-search algo- 
rithms for recursive adaptive filters. 


12721 (UCID—18930) Microprocessor controller for a 
video playback center: how to use it. Gunn, R.C. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). 11 Feb 1981. Contract W-7405-ENG-48. 53p. NTIS, 
PC A04/MF AOl1. 

At the Lawrence Livermore National Laboratory our grow- 
ing video-playback facility became extremely difficult to run when 
the manual operating schedule was loaded up day after day. As a 
result of this heavy load, minor distractions led to missed record- 
ings and playbacks. We solved this problem by installing an inex- 
pensive yet interactive microcomputer controller to watch the 
clock for us. The controller plays and records videotapes at sched- 
uled times while the operator does other needed work. 


12722 Fast-closing vacuum valve for high-current particle 
accelerators. Hanson, C.L.; Clark, J.C. (University of Cali- 
fornia, Lawrence Livermore National Laboratory, Liver- 
more, California 94550). W-7405-ENG-48. Review of Scien- 
tific Instruments, The ; 52: No. 1, 98-100(Jan 1981). 

A fast-closing vacuum valve for a high-current particle ac- 
celerator was fabricated and tested. The 51 mm (2 in) ball valve is 
located in the accelerator beamline and closes within 5 ms if a 
vacuum loss is detected in the beamline. The valve is activated by a 
pressure-rise detector that initiates a capacitor bank to discharge its 
current through two solenoids. The impulse force closes the valve 
and activates an air-powered, cam-type mechanism. This mecha- 
nism forces a diaphragm equipped with an O-ring housing against 
the ball valve to produce a high-vacuum seal in the beamline. The 
valve functions reliably and is simple to reset after each firing. Only 
the metal energy absorbers, which are deformed during valve clo- 
sure, require replacement. Another desirable feature of this valve is 
that its inner body contour is essentially symmetrical to the beam- 
line. Thus, the magnetic field produced by the large return current 
is symmetrical and does not deflect the particle beam. 


12723 Controlled humidity gas circulators. Gruner, S.M. 
(Department of Physics, Princeton University, Princeton, 
New Jersey 08544). EY-76-S-02-3120. Review of Scientific In- 
struments, The ; 52: No. 1, 134-136(Jan 1981). 

A programmable circulator capable of regulating the humid- 
ity of a gas stream over a wide range of humidity is described. An 
optical dew-point hygrometer is used as a feedback element to con- 
trol the addition or removal of water vapor. Typical regulation of 
the gas is to a dew-point temperature of +- 0.2 °C and to an accu- 
racy limited by the dew-point hygrometer. 


12724 (ORNL-tr—4693) SF, and its applications to elec- 
trical instrumentation: electrical and thermal properties of 
SF,. Chapelle, J. Translated from Revue Generale de 
l'Electricite ; 86: No. 11, 841-845(1977). 10p. NTIS, PC 
A02/MF AOl1. 

The remarkable properties of SF*® for quenching arcs are ex- 
plained based on the study of its thermodynamic and electrical 
properties at high temperatures. From knowledge of the composi- 
tion of the plasma as a function of the temperature, the variations 
of the electrical and thermal conductivities can be derived and the 
behavior of an electrical arc through SF¢ can be partially predicted, 
both under constant flow and at stoppage of the current. 
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REFER ALSO TO CITATION(S) 12718 


12725 (MHSMP—81-06) Photosensitization of HNS II. 
Rhoton, N.O. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Jan 1981. Contract AC04- 
76DP00487. 8p. NTIS, PC A02/MF AOl1. 

The feasibility of photosensitization of HNS II was evaluated 
using an electrically driven flyer in vacuum, air and xenon. Prelimi- 
nary experiments, without HNS II acceptors, indicated increased 
ultraviolet light generation by the flyer in argon, krypton and 
xenon atmospheres relative to air while no ultraviolet light was de- 
tectable in vacuum. HNS II initiation threshold tests in vacuum, air 
and xenon showed only a slight difference in threshold level be- 
tween air and vacuum, and a higher threshold level in xenon. Thus 
no relationship was evident from these tests between ultraviolet 
energy level and the initiation sensitivity of HNS II. 


12726 (SAND—80-1695) Computer modeling of the Pre- 
Gondola cratering experiments. McGlaun, J.M. (Los Alamos 
National Lab., NM (USA)). Sep 1980. Contract AC04- 
76DP00789. 95p. NTIS, PC A05/MF AOl1. 

The Pre-Gondola cratering events are modeled with the 
computer codes CSQII and CRATER. All stages of the cratering 
events from the high explosive detonation through the slumping of 
the crater to a stable configuration were modeled. Calculated and 
measured data from all stages of the events are in very good agree- 
ment. 


12727 (SAND—81-0442C) Tandem pressure’ meas- 
urements in a hostile environment. Higgins, P.B. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 16p. (CONF-810406—3). NTIS, PC 
A02/MF AOl1. 

From 27. international instrumentation symposium; Indiana- 
polis, IN, USA (27 Apr 1981). 

Thick disc quartz gages have long been accepted by the de- 
fense community for recording shock stress. A unique combination 
of characteristics, however, make the carbon stress gage suitable 
for many weapon test applications. Both carbon gages and quartz 
gages were calibrated with gas guns utilizing thin flyers. Experi- 
ments are described which compare the response of the two types 
of gages to a nonplaner stress pulse generated by the detonation of 
an explosive, silver acetylide-silver nitrate (SASN). It was conclud- 
ed from 18 pairs of gages tested at three impulse levels that detona- 
tion of the explosive at no less than 100 points/cm? would produce 
equal peak stress currents from the two types of gages within 25%. 
Impulse derived by integrating the pressure-time profile from the 
carbon gages mounted on quartz gages did not agree with ballistic 
pendulum impulse data, possibly because of early cracking of 
quartz beneath the carbon gage. However, similar integration of the 
pressure profile of carbon gages mounted on flat aluminum, ex- 
trapolated for long times along a theoretical curve, gave an impulse 
practically equal to the directly measured impulse. 


12728 (UCID—18934) Analysis of composites containing 
ehtylenediamine dinitrate, ammonium nitrate, and hexahydro- 
1,3,5-trinitro-1,3,5-triazine (RDX). Selig, W. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 
a Contract W-7405-ENG-48. 8p. NTIS, PC A02/MF 
AOl. 

Methods are presented for the analyses of composites con- 
taining ethylenediamine dinitrate (EDD), ammonium nitrate (AN), 
and hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX). Two composites 
also contained aluminum powder. The procedures are sequential ex- 
traction methods for aluminum and RDX and a novel volumetric 
method for EDD involving titration with standard Cu(II) solution. 
This method may be specific for vic-diamines and their salts. 
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12729 (UCRL—52804(Rev.1)) Probabilistic approach to 
EMP assessment. Bevensee, R.M.; Cabayan, H.S.; Deadrick, 
F.J.; Martin, L.C.; Mensing, R.W. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). Sep 
1980. Contract W-7405-ENG-48. 49p. (CONF-7908140—1). 
NTIS, PC A03/MF AO1. 

From Symposium on system EMP hardening; Washington, 
DC, USA (7 Aug 1979). 

The development of nuclear EMP hardness requirements 
must account for uncertainties in the environment, in interaction 
and coupling, and in the susceptibility of subsystems and compo- 
nents. Typical uncertainties of the last two kinds are briefly summa- 
rized, and an assessment methodology is outlined, based on a proba- 
bilistic approach that encompasses the basic concepts of reliability. 
It is suggested that statements of survivability be made compatible 
with system reliability. Validation of the approach taken for simple 
antenna/circuit systems is performed with experiments and calcula- 
tions that involve a Transient Electromagnetic Range, numerical 
antenna modeling, separate device failure data, and a failure analy- 
sis computer program. 
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REFER ALSO TO CITATION(S) 12273, 13057 


12730 (BNL—28980) Trajectory analysis of wet and dry 
deposited pollens from distant sources. Raynor, G.S.; Hayes, 
J.V.; Lewis, D.M. (Brookhaven National Lab., Upton, NY 
(USA); New York State Museum and Science Service, 
Albany (USA)). 1981. Contract AC02-76CHO00016. 4p. 
(CONF-810318—1). NTIS, PC A02/MF AOI. 

From 15. conference on agriculture and forest meteorology 
and 5. conference on biometeorology; Anaheim, CA, USA (30 Mar 
1981). 

Portions of document are illegible. 

The purposes of this study are to determine if an available 
trajectory model calculates reasonable pathways from probable 
source regions to the sampling site and to determine the pathways 
and travel times involved in selected cases of long distance pollen 
transport. (PSB) 


12731 (PB—80-202427) Investigation of the persistence 
and replication of nuclear polyhedrosis viruses in vertebrate 
and insect cell cultures by the use of hybridization techniques. 
Meinke, W.; Goldstein, D.A.; Alvidrez, C.; Spizizen, J.; 
William, C.B. (Scripps Clinic and Research Foundation, La 
Jolla) CA (USA)). May 1980. Contract EPA-68-02-2209. 
58p. NTIS, PC A04/MF AO1. 

The Health Effects Research Laboratory, Research Triangle 
Park, conducts a coordinaged environmenta! health research pro- 
gram in toxicology, epidemiology, and clinical studies using human 
volunteer subjects. These studies address problems in air pollution, 
non-ionizing radiation, environmental carcinogenesis, and the toxi- 
cology of pesticides as well as other chemical pollutants. The Labo- 
ratory develops and revises air quality criteria documents on pollut- 
ants for which national ambient air quality standards exist or are 
proposed, provides the data for registration of new pesticides or 
proposed suspension of those already in use, conducts research on 
hazardous and toxic materials, and is preparing the health basis for 
non-ionizing radiation standards. The majority of the registered pes- 
ticides are chemical agents. A few, however, are biological in 
nature because the active ingredients are microbial. Of these micro- 
organisms, viruses are perhaps the most unique in structure, biol- 
ogy, and the intimacy of their parasitic relationship with their hosts 
This report considers whether potential biohazards to human health 
and other biological components of the environment exist when 
insect viruses are used as pesticides. 
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12732 (PNL-SA—8789) Mass-consistent modeling, revis- 
ited. Drake, R.L. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Jul 1980. Contract AC06-76RL01830. 
19p. NTIS, PC A02/MF AO1. 

This paper summarizes the concepts and interpretation of 
mass-consistent modeling for wind fields over complex terrain. The 
conclusion of this study is that interpolation of measured winds 
over an area are more important than making them mass-consistent. 
Hence, we propose an interpolation scheme that is automatically 
mass consistent if vertical winds are only produced by terrain-forc- 
ing. If this is not the case, mass consistency is produced by adjust- 
ing the vertical wind component in a transformed coordinate 
system. This modified modeiing procedure will be tested against 
actual data in the near future. 


12733. Formation and characteristics of coastal internal 
boundary layers during onshore flows. Raynor, G.S.; Sethur- 
aman, S.; Brown, R.M. (Brookhaven National Lab., Upton, 
NY). Boundary-Layer Meteorology ; 16: 487-514(1979). 

The development and characteristics of coastal internal 
boundary layers were investigated in 28 tests. These were made at 
all seasons and in both gradient and sea-breeze flows but only 
during mid-day periods. Measurements of turbulence and tempera- 
ture were taken from a light aircraft which flew traverses across 
t.ong Island at successive altitudes parallel to the wind direction. 
These were used to locate the boundary between modified and un- 
modified air as a function of height and distance from the coast. 
The same measurements plus tower measurements of wind, turbu- 
lence and temperature, pilot balloon soundings and measurements 
of land and water surface temperatures by a remote sensing IR 
thermometer were used to quantify the characteristics of the modi- 
fied and unmodified air. 
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12734 (AD-A—085469) Studies on the removal of carbon 
monoxide from the atmosphere at ambient temperature. Final 
report. Fine, D.A.; Heller, C.A. (Naval Weapons Center, 
China Lake, CA (USA)). May 1980. 26p. NTIS, PC A03/ 
MF AOl. 

Catalysts of platinum or palladium on carbon or alumina 
show much promise in removing carbon monoxide (CO) from air at 
room temperature. As much as 80% of the CO in a 230 ppm CO/ 
air mixture was removed by 1 g of 5% palladium on carbon 
powder in one pass. Catalysts of 0.5% metal on alumina pellets 
showed comparable efficiency, and proved much more convenient 
to handle. Calculations indicate that the CO concentration in 1000 
cu ft of air containing 500 ppm CO could be reduced to 200 ppm in 
100 minutes using only 180 g (0.4 pound) of 0.5% palladium cata- 
lyst and a pump moving 10 cu ft per minute of air (one pass of air 
through catalyst). Solutions of copper(I) in monoethanolamine 
proved much less efficient due to oxidation problems. 


12735 (ANL/EES-TM—113) Modeling approach to 
assess the impact of point source air pollutant emission on 
vegetation. Dauzvardis, P.A.; Veselka, T.; Ballou, S.W. (Ar- 
gonne National Lab., IL (USA)). Sep 1980. Contract W-31- 
109-ENG-38. 22p. NTIS, PC A02/MF AOl1. 

Dose-response effects of gases emitted from industrial 
sources on vegetation were investigated. Some of the techniques 
available for vegetation damage assessments are outlined in this 
report. A new method of assessing potential chronic and visible 
damage has been developed and is described. Predictive models 
that will estimate plant damage in terms of decreased yields and the 
geographic area exposed are developed. An example is presented in 
which the modeling technique is used to determine the possible oc- 
currence of yield reductions in crops grown near coal-fired power 
plants. (RJC) 


12736 (BNL—28346) Relative importance of atmospheric 
sulfates and nitrates in visibility reduction. Tang, I.N.; 
Wong, W.T.; Munkelwitz, H.R. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
1lp. (CONF-801114—9). NTIS, PC A02/MF AOl. 

From Symposium on plumes and visibility; Grand Canyon, 
AZ, USA (10 Nov 1980). 
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Atmospheric visibility is largely determined by the concen- 
tration, size distribution, and chemical composition of the ambient 
aerosol. It has been shown by many investigators that sulfate com- 
pounds, which comprise a large mass fraction in the particle diame- 
ter range 0.1 to 1.0 um, contribute most significantly to the light 
scattering properties of atmospheric aerosols. Several recent stud- 
ies, in which visibility data are statistically analyzed to determine 
some other visibility reducing contributors, indicate that particulate 
nitrates may also be important. In an effort to ascertain the relative 
role that atmospheric sulfates and nitrates play in visibility reduc- 
tion, total scattering coefficients are calculated for mixed-salt aero- 
sols composed of various proportions of sulfates and nitrates under 
different humidity conditions. The thermodynamic and optical data 
required in the droplet growth and Mie calculations have been 
measured in laboratory experiments for the specific multicomponent 
systems of interest. The results of this study are compared with 
published empirical correlations to provide a physical basis for the 
observed variability of visibility data with chemical composition of 
the ambient aerosol. 


12737 (CONF-800416—, pp 195-217) Alternate approach 
for meeting ambient gaseous fluoride standards. Gibson, L.V. 
(Paducah Gaseous Diffusion Plant, KY). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 


gram; Portsmouth, OH, USA (22 Apr 1980). 
Alternate methods for achieving compliance with Kentucky 


ambient fluoride regulations were examined for emissions resulting 
from PGDP cascade activities. Among the methods considered 
were: (1) installation of scrubbers, (2) planning emissions to coin- 
cide with meteorological conditions favorable for dispersion, and 
(3) increasing the stack height within good engineering practice. 
Based on evaluation of present and anticipated future operating 
conditions, a recommendation was made to increase the stack 
height to 200 feet. This approach was found to be the most practi- 
cal and cost-effective means of maintaining compliance and has re- 
ceived concurrence from both the DOE Safety and Environmental 
Control Division and the Kentucky Division of Air Pollution Con- 
trol. 


12738 (CONF-800416—, ep 241-254) Smelter pretreat- 


ment and pollution controls. Scott, R.E. (Paducah Gaseous 
Diffusion Plant, KY). Dec 1980. 
From UCC-ND and GAT waste management seminar pro- 


gram; Portsmouth, OH, USA (22 Apr 1980). 
The existing Induction Furnace Facaity at the Paducah Gas- 


eous Diffusion Plant is presently being modified to allow melting of 
contaminated nickel scrap generated from the three-plant upgrading 
programs. The modification involves the installation of a pretreat- 
ment system to remove nickel fluoride from the contaminated 
scrap. Previous plant tests have demonstrated that the nickel flu- 
oride on the scrap aggressively attacks the high alumina refractory 
lining used in the induction furnace. The system now under con- 
struction will pretreat the nickel scrap by removing the fluorides. 
As a result of the fluoride removal, gaseous HF emissions are gen- 
erated which must be captured and removed prior to atmospheric 
release. From laboratory development and pilot plant test data gen- 
erated by the Paducah Gaseous Diffusion Plant, a fixed-bed CaCOs 
trapping system utilizing oolitic lime-stone was designed to remove 
HF from the gaseous effluent. The design features of the abatement 
system including reactor scale-up, instrumentation/monitoring 
equipment, materials of construction, and operation are discussed. 
Construction costs are presented to demonstrate the magnitude of 
capital investment involved when development data is translated 
into a viable processing system. 


12739 (CONF-800416—, pp 255-264) Design of the 
sulfur dioxide and particulate air monitoring network for the 
Oak Ridge National Laboratory fossil steam plant. Houg- 
land, E.S. (Univ. of Tennessee, Knoxville); Oakes, T.W.; 
Shank, K.E. Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

A mathematical computer model was used for the develop- 
ment of an ambient air monitoring system at Oak Ridge National 
Laboratory (ORNL). This system was designed for optimal place- 
ment of sulfur dioxide and particulate air monitors around the 
ORNL fossil steam plant. The development of the model and the 
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design of the network will be discussed. Possible expansion of this 
system for inclusion of additional sources at ORNL and other 
plants in the area is reviewed. 


12740 (CONF-800416—, pp 307-316) RCW blowdown 
treatment at ORGDP for water pollution control. Spann, 
B.M. (Union Carbide Corp., Oak Ridge, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

This paper will summarize projects at ORGDP for control 
of water pollution from RCW blowdown. Liquid chemical releases 
formerly associated with blowdown from the RCW system will be 
substantially reduced by new facilities for treatment of blowdown. 
Subjects discussed will include resoftening and recycling cf RCW 
blowdown and electrochemical reduction of chromates. 


12741 (DOE/EV—0127) Matrix methods to analyze 
long-range transport of air pollutants. Ball, R.H. (Depart- 
ment of Energy, Washington, DC (USA). Assistant Secre- 
tary for Environment). Jan 1981. 119p. NTIS, PC A06/MF 
AOl. 

To assess air quality constraints and impacts of energy activ- 
ities, models that account for long-range transport processes, as 
well as for local effects of meteorological dispersion, are required. 
At the present state of the art of modeling, separate models are 
used to estimate the detailed, rapidly varying effects of local 
sources and the long-term average effects of distant sources. Devel- 
opment of the air transport matrix method was undertaken to pro- 
vide a simpler, faster method of analysis. The method represents re- 
sults of comprehensive longrange transport models in a simple, easy 
to use form. The present report is a description of the concept and 
methodologies used in developing matrices, a preliminary analysis 
of those matrices and their properties, and a guide to the types of 
applications they can serve. Matrices have been generated by BNL 
for transport of sulfur oxide emissions among the 238 Air Quality 
Control Regions in the conterminous United States, using their 
AIRSOX model. PNL has used their long-range transport model 
and a streamlined calculation method to generate matrices for 
sulfur oxides aid for emitted fine particulates. Matrices have been 
completed for 4 months of meterological data (one in each season) 
from 1974. BNL further separates matrices according to three cate- 
gories of sources: utility, industrial, and area sources. They differ in 
terms of effective stack heights and detailed distribution of source 
locations within each AQCR. Matrices have also been calculated at 
the more aggregated levels of state and Federal region boundaries. 


12742 (EPRI-CS—1683(Vol.5)) Studies on mathematical 
models for characterizing plume and drift behavior from cool- 
ing towers. Volume 5. Mathematical model for multiple- 
source (multiple-tower) cooling tower drift dispersion. Poli- 
castro, A.J.; Dunn, W.E.; Breig, M. Haake, K. (Argonne 
National Lab., IL (USA)). Jan 1981. Contract W-31-109- 
ENG-38. 66p. NTIS, PC A04/MF AOl1. 

This volume generalizes the multiple-source plume model to 
treat drift deposition as well. The basic ideas of drift modeling de- 
veloped for single sources are the basis for the treatment of drift in 
this multiple-tower model. The treatment of droplet breakaway and 
the treatment of deposition of drift are easily generalized from 
single-source concepts. The model is tested with five sets of field 
data from the Pittsburg, California mechanical-draft cooling towers 
(MDCTs). The data are the best available for multiple-sources yet 
these data have several weaknesses. In four of the five data surveys 
used to test the model, the model predicts sodium deposition rate 
within a factor of 3 at 50% of all ground samplers. Work continues 
to determine those conditions under which further simplifying as- 
sumptions in the theory may be justified. 


12743 (K/ET—5020) Cooling tower drift study: drift 
measurement and analysis of the measuring technique. Park, 
S.H. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). Jan 
1981. Contract W-7405-ENG-26. 19p. (CONF-810123—1). 
NTIS, PC A02/MF AOl1. 

From Annual cooling tower institute technical meeting; 
Houston, TX, USA (19 Jan 1981). 

Cooling tower drift studies were conducted at the Oak 
Ridge Gaseous Diffusion Plant (ORGDP) in 1973 and 1978. The 
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results from these two tests, which were performed on the same 
counter-flow mechanical draft cooling tower, indicated an order of 
magnitude difference in the measured drift fractions. To ascertain 
the reasons for the wide divergence in results, the measuring tech- 
niques used in the two tests have been compared. The analysis 
showed that the sensitive paper method is most reliable and its su- 
periority is primarily due to a larger sampling area than that associ- 
ated with the optical measuring device. 


12744 (LBL—12106) Molecular beam chemiluminescence 
studies of the NO + Os; reaction and modeling of global NO. 
distribution. Kowalczyk, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1980. Contract W- 
7405-ENG-48. 133p. NTIS, PC A07/MF AOI. 

Thesis. 

The results of a crossed molecular beam study of the chemi- 
luminescent reaction NO + 03 —- NOz + Q: are discussed. The 
chemiluminescence as a function of collision energy and an excita- 
tion function were obtained using a translationally cooled superson- 
ic NO beam. An investigation into the role of the internal energy 
states using an effusive NO beam and a supersonic O3 beam has 
been presented. The results show that chemiluminescence enhance- 
ment occurs when high and low temperature NO experiments are 
compared. The role that other energy modes may have is discussed. 
The observed enhancement is consistent with the concept that the 
chemiluminescence cross section increases with NO molecular rota- 
tion for low J states. The second part discusses the role of NO: in 
preserving a global ozone balance. NO: vertical profiles based on 
Noxon’s (1979) column measurements were derived. The method of 
instantaneous rates was used to calculate the rate of ozone produc- 
tion and destruction by O/sub x/ and NO/sub x/ on a grid that 
covered the entire globe. The results were presented as a function 
of altitude and latitude in contour plots. 


12745 (PB—80-198575) Management and technical pro- 
cedures for operation and maintenance of air pollution control 
equipment. Rimberg, D.B. (PEDCO-Environmental, Inc., 
Cincinnati, OH (USA)). Jun 1979. Contract EPA-68-02- 
2535. 141p. NTIS, PC A07/MF AOl1. 

This manual supplies agencies and industrial users with man- 
agement and technical guidelines for effective operation and main- 
tenance of air pollution control equipment. The manual covers four 
major topics. Section 1 discusses organization of maintenance oper- 
ation, maintenance job planning and scheduling, maintenance work 
measurement, preventive maintenance, maintenance material con- 
trol, budgets, and training. Sections 2 through 4 discuss the three 
major types of air pollution control equipment: baghouses, electro- 
static precipitators, and scrubbers. Emphasis is placed on simplified 
startup, operating, and shutdown procedures. Routine inspection 
procedures are supplemented with detailed checklists. A general 
program is presented for troubleshooting air pollution control 
equipment. Case histories for a pulse-jet baghouse, dry and wet 
electrostatic precipitators, venturi scrubber, and packed tower are 
included in the appendix to provide the user with a sample pro- 
gram for improving equipment performance reliability. Section 5 
discusses equipment and components common to all types of air 
pollution control equipment, such as hoods, ducts, fans, and stacks. 
Section 6 provides the details of the tools and equipment required 
to perform inspection and maintenance satisfactorily. 


12746 (PB—80-199177) Survey of air pollution control 
technology, research and development; public and private 
roles in undertakirg and stimulating innovation: survey of 
eight air pollution control technology innovations. Final 
report. (Radian Corp., Austin, TX (USA)). May 1980. Con- 
tract 15-AQ-7421. 62p. NTIS, PC A04/MF AOl1. 

This report discusses fabric filters; spray drying; atmospheric 
and pressurized atmospheric fluidized bed combustion; 
hydrodesulfurization; side-stream separators; cat-ox scrubbing; and 
physical coal cleaning. Beyond brief description of the technology, 
the report emphasizes goals and motivations of the development 
and participants in the development. The report is part of a study 
that examines the regulatory, political and market climate in which 
air pollution control technology is developed, and which will make 
recommendations to the U.S. Congress about improving that cli- 
mate, if necessary. 
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12747 (PB—80-200355) Feasibility and costs of applying 
NOx controls on stationary emission sources in California. 
Final report. Leo, P.P.; Rossoff, J.; Witz, J.R. (Aerospace 
Corp., El Segundo, CA (USA)). May 1980. Contract ARB- 
AT-164-30. 335p. NTIS, PC A15/MF AO1. 

The feasibility and costs of various NOx control methods, 
i.e., ammonia-based catalytic and noncatalytic reduction systems 
and low NOx burners, were determined for potential application to 
selected stationary sources of nitrogen oxides (NOx) emissions in 
California, primarily in the Los Angeles area. The sources studied 
included: simple and combined cycle turbines used by electric utili- 
ties, an internal combustion engine used in compressing natural gas, 
an oil refinery process heater, an oil field steam generator used in 
thermally enhanced oil recovery, a cement kiln, and a glass melting 
furnace used in the manufacture of flat glass. Although the units se- 
lected were considered as representative either in terms of size, op- 
eration, or numbers in use, the results apply specifically to them. 
The criteria for NOx reduction, generally 90%, was specified by 
the staff of the Air Resources Board. 


12748 (PB—80-200413) EPA/IERL-RTP procedures 
manual: level 2 sampling and analysis of oxidized inorganic 
compounds. Final report jul 76-aug 79. Maddalone, R.F.; 
Ryan, L.E.; Delumyea, R.G.; Wilson, J.A. (TRW Defense 
and Space Systems Group, Redondo Beach, CA (USA)). 
Nov 1979. Contract EPA-68-02-2165. 172p. NTIS, PC A08/ 
MF AOl. 

The report describes Level 2 analysis procedures for identi- 
fying oxidized inorganic compounds in environmental samples from 
energy and industrial processes. The procedures include: (1) initial 
sample characterization, (2) bulk sample characterization, and (3) 
individual particle characterization. The theory, sensitivity interfer- 
ences, sample preparation, application, and information derived are 
described for each procedure. The report is a step in the develop- 
ment of a general methodology for analysis of process samples. It 
defines the concepts of Level 2 analyses and reviews currently 
available procedures. It does not define a fixed protocol because the 
complexity of samples precludes definition of specific procedures 
without examination or analysis. 


12749 (PB—80-200595) Guidelines for NOx control by 
combustion modification for coal-fired utility boilers. proce- 
dures for reduction of NOx emissions and maximization of 
boiler efficiency. Special report Jun 74-Dec 79. Manny, E.H. 
(Exxon Research and Engineering Co., Florham Park, NJ 
(USA)). May 1980. Contract EPA-68- 02-1415. 102p. NTIS, 
PC A06/MF AOl. 

The report, which has been reviewed by industry experts, 
reflects the experience developed in successfully applying combus- 
tion modifications to reduce NOx emissions from coal-fired utility 
boilers. Although the report emphasizes coal-fired equipment, the 
same principles can be applied to gas- and oil-fired systems. Tech- 
niques, methods, and step-by-step procedures are detailed by exam- 
ple to guide utility personnel who may desire to conduct their own 
NOx emission reduction programs. Background information on op- 
erating parameters affecting NOx, necessary to understanding NOx 
emission control, is also included. Field studies were conducted 
from 1971 to 1979 to assess the feasibility of combustion modifica- 
tion to control NOx and other pollutants from large utility boilers. 
During these investigations, significant NOx reductions were dem- 
onstrated. For example, using a combination of staged combustion, 
low excess air firing, and other techniques reduced NOx by an 
average of 38%, over a range of 12 to 62%, in more than 35 utility 
boilers. 


12750 (PB—80-200876) Environmental Assessment Data 
Systems, user guide, Gaseous Emissions Data system. Report 
for Sep 78-Sep 79. Larkin, R.J. (Acurex Corp., Mountain 
View, CA (USA)). Jan 1980. Contract EPA-68-02-2699. 
280p. NTIS, PC A13/MF AOl. 

The report is a user guide to the Gaseous Emissions Data 
System (GEDS), a computerized data base on gaseous emissions 
from stationary point sources. GEDS is one of four waste stream 
data bases which are components of the Environmental Assessment 
Data Systems (EADS). The EADS concept has been designed to 
aid researchers in environmental assessment, emissions characteriza- 
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tion, and control technology development. GEDS contains data 
from source sampling which may include: design and typical oper- 
ating data on control technology applied to the gaseous effluent 
stream; analysis of any fuel or feedstock to the process producing 
the effluent stream; results of chemical, physical, radiological, and 
biological/ecological tests of gaseous samples; process descriptions 
of the sources; and descriptions of the sampling equipment and 
techniques employed. The GEDS protocol is consistent with Level 
1 and 2 reporting requirements. The guide gives detailed instruc- 
tions for encoding GEDS data sets, defines procedures for submit- 
ting and retrieving data, and contains standard nomenclature to fa- 
cilitate data encoding. The guide also includes a program library 
that describes analytical software available to the user and provides 
instructions for its use. The guide also discusses procedures which 
will allow its users to access GEDS directly by computer or 
through the EPA project officer. 


12751 (PB—80-201809) Evaluation of motor vehicle 
emissions inspection/maintenance programs for Michigan. 
Volume I. executive summary. Gunderson, J.; Randall, J.; 
Pan, G.; Vodonick, E.; Bhatia, V. (Pacific Environmental 
Services, Inc., Santa Monica, CA (USA)). 15 Oct 1979. 
Contract EPA-68-02-2536. 30p. NTIS, PC A03/MF AOI. 
The State of Michigan, pursuant to the Clean Air Act as 
amended (1977), is required to consider an Inspection/Maintenance 
(I/M) program for part or all the State because the five-county De- 
troit metropolitan area, at least, is expected to be unable to meet 
applicable air quality standards prior to the 1982 deadline. This 
study evaluates a range of possible I/M program configurations to 
assist in the identification of a short list of alternatives that would 
be appropriate in Michigan. The findings of this study are presented 
in two volumes. Volume I explores a broad range of I1/M options. 


12752 (PB—80-201817) Evaluation of motor vehicle 
emissions inspection/maintenance programs for Michigan. 
Volume II. Gunderson, J.; Randall, J.; Pan, G.; Vodonick, 
E.; Bhatia, V. (Pacific Environmental Services, Inc., Santa 
Monica, CA (USA)). 15 Oct 1979. Contract EPA-68-02- 
2536. 373p. NTIS, PC A1l6/MF AOl. 

The State of Michigan, pursuant to the Clean Air Act as 
amended (1977), is required tc consider an Inspection/Maintenance 
(I/M) program for part or all the State because the five-county De- 
troit metropolitan area, at least, is expected to be unable to meet 
applicable air quality standards prior to the 1982 deadline. This 
study evaluates a range of possible I/M program configurations to 
assist in the identification of a short list of alternatives that would 
be appropriate in Michigan. The findings of this study are presented 
in two volumes. Volume II performs a comprehensive evaluation of 
costs and benefits for a matrix of 24 program configurations differ- 
entiated by administrative mode, inspection procedure and scope. 
As a result of the comparative analysis, a short list of candidate op- 
tions is proposed for further study. 


12753 (PB—80-202120) Guidance for the collection and 
use of ambient hydrocarbon species data in development of 
ozone control strategies. Final report May-Dec 79. Singh, 
H.B. (SRI International, Menlo Park, CA (USA)). Apr 
1980. Contract EPA-68-02-2548. 64p. NTIS, PC A04/MF 
AOl. 

This document provides a standard set of procedures that 
can be routinely and reliably depended upon to obtain NMHC spe- 
cies composition of the ambient air. The document discusses the 
needs that exist for the quantification of ambient HC species, espe- 
cially as they relate to air quality management applications. Proce- 
dures for site selection, sample collection and storage, calibrations 
and analysis, and quality assurance and control are described. State- 
of-the-art HC species analysis techniques are unable to identify 10 
to 35 percent of the ambient NMHC burden. Recommendations are 
made to fill gaps in our current knowledge. 


12754 (PB—80-202229) Procedures for the preparation of 
emission inventories for volatile organic compounds. Volume 
II: emission inventory requirements for photochemical air 


quality simulation models. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Monitoring 
and Data Analysis Div.). Sep 1979. 221p. NTIS, PC A10/ 
MF AOl1. 
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This is a companion document to Volume I, which describes 
procedures for compiling the annual countywide inventory of vola- 
tile organic compound (VOC) emissions. Volume II describes pro- 
cedures for converting the annual countywide emission inventory 
to the detailed inventory needed for photochemical models. The 
detailed inventory contains hourly gridded emissions (by species 
class for VOC and NOx) for a typical weekday during the oxidant 
season. 


12755 (PB—80-202377) Impact of natural hydrocarbons 
on air quality. Bufalini, J.J. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmen- 
tal Sciences Research Lab.). May 1980. 70p. NTIS, PC 
A04/MF AO1. 

The emissions, reactivities, and ozone-forming potential of 
natural hydrocarbons are discussed. A review of the data available 
on emission levels for natural hydrocarbons indicates that much 
more information is needed in order to quantify the absolute emis- 
sion levels, because emissions data do not agree with ambient air 
measurements. These ambient air measurements suggest that the 
previous published value of 9 x 10 to the 8th power ton/yr needs to 
be lowered to 10 to the 6th power - 10 to the 7th power ton/yr. 
Emissions may be overpredicted by a factor of 15 to 20, as indicat- 
ed by back calculations using a simple diffusion trajectory model. 
Isoprene, when compared to the monoterpenes, is much more effi- 
cient in producing ozone through photoxidation in the presence of 
NOx. This greater ozone production apparently occurs because of 
the large amount of carbon consumed in the formation of aerosols 
for the monoterpenes. Since rural areas have very low levels of 
NOx, vegetative emissions may in fact act as sinks for ozone rather 
than as sources. All areas investigated show very low levels of nat- 
ural hydrocarbons, suggesting that even if NOx were available, 
very low levels of ozone would be produced. Air quality is thus 
not found to be significantly affected by vegetative emissions. 


12756 (PB—80-202690) A tunable diode laser stack mon- 
itor for sulfuric acid vapor. Final report Sep 78-Mar 80. 


Pearson, E.F.; Mantz, A.W. (Laser Analytics, Inc., Bedford, 
MA (USA)). 1979. Contract EPA-68-02-2990. 72p. NTIS, 
PC A04/MF AOl. 

A field prototype instrument for continuous in-situ monitor- 
ing of sulfuric acid vapor in industrial smoke stacks has been devel- 
oped. The method of detection is dual wavelength differential ab- 
sorption in the infrared. Two tunable diode lasers are locked to two 
specific frequencies that provide analytical and background absorp- 
tion information. The difference between the analytical and back- 
ground absorption yields the net absorption due to sulfuric acid. 
Calibration of the monitor depends upon a precise determination of 
the differential absorption coefficient for the analytical and back- 
ground frequencies. Measurements made as a part of this program 
yield a value of 0.00122/ppm/m and tend to resolve the discrepan- 
cies between previously published values. Temperature gradients in 
the absorption cells severely influenced previous measurements. 
The monitoring system was field tested at a 650 MW electrical gen- 
eration plant burning high sulfur oil of Venezuelan origin. The 
excess air supplied to the boiler combustion chamber was varied 
from 0.5 to 1.5 percent. Measured baseline concentration of sulfuric 
acid ranged from 3 to 15 ppm. As the excess air was stepped up 
from 0.5 to 1.5 percent, the average measured increase in concen- 
tration was 39 ppm. The system gave consistent results during the 
brief test period. 


12757 (PB—80-202716) Evaluation of the basic gc/ms 
(gas chromatographic/mass spectrometric) computer analysis 
technique for pollutant analysis. Final report. Bunch, J.E.; 
Castillo, N.P.; Smith, D.; Bursey, J.T.; Pellizzari, E.D. (Re- 
search Triangle Inst., Research Triangle Park, NC (USA)). 
1979. Contract EPA-68-02-2998. 207p. NTIS, PC Al0/MF 
AOl. 

The basic gas chromatographic/mass spectrometric/comput- 
er technique for the analysis of vapor-phase organic compounds 
collected on a solid sorbent was evaluated. Emphasis was placed on 
the assessment of performance and improvement in techniques in 
the following areas: (1) wide-bore wall coated columns for organic 
vapor-phase analysis; (2) gas chromatography/negative chemical 
ionization mass spectrometry/computer analysis of halogenated/hy- 
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drocarbons in ambient air; (3) the concentration of vapor-phase or- 
ganics from the atmosphere on solid sorbents (in situ reactions); and 
(4) qualitative and quantitative analysis of vapor-phase organics uti- 
lizing the improved technology. 


12758 (PB—80-203136) Passenger car hydrocarbon emis- 
sions speciation. Final report. Black, F.; High, L. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). May 1980. 
25p. NTIS, PC A02/MF AOl. 

Emission factors for over 60 individual hydrocarbon com- 
pounds were determined for four passenger cars. The cars included 
a 1963 Chevrolet, a 1977 Mustang, and 1978 Monarch, and 1979 
LTD II. The speciation data is reported for both tailpipe and evap- 
orative emissions. The tailpipe emissions were for the urban driving 
conditions of the Federal Test Procedure used in motor vehicle 
certification. The evaporative emissions were for both diurnal and 
hot soak conditions, also prescribed in the Federal Test Procedure 
for certification. The vehicle tests involved four gasoline fuels of 
varying composition. 


12759 (PB—80-203151) Evaluation of motor vehicle 
emissions inspection and maintenance programs for Indiana. 
Final report. Viasak, D.L.; Coda, L.A.; Midurski, T.P.; Phil- 
lips, R.O.; Roy, N.K. (GCA Corp., Bedford, MA (USA). 
GCA Technology Div.). Oct 1978. 296p. NTIS, PC A13/ 
MF AOl. 

Data reported for the State of Indiana indicate that certain 
National Ambient Air Quality Standards will not be attained in all 
areas of the state by 1982, even if all reasonable available control 
technologies are applied. In view of this, it is likely that the state 
will request from U.S. EPA an extension of the compliance data 
beyond 1982. In order for this request to be considered, the state 
must, among other things, have adopted a firm schedule for imple- 
menting a motor vehicle inspection and maintenance (I/M) pro- 
gram in the highly urbanized nonattainment areas. Currently, the 
State of Indiana is undertaking planning studies for the implementa- 
tion of an I/M program. As part of this initial effort, several alter- 
native programs have been analyzed from the standpoint of costs, 
benefits, and other requirements. These analyses, which are report- 
ed herein, will provide the basis for the state to select one specific 
alternative that will eventually be implemented. 


12760 (PB—80-203359) Analysis of the St. Louis RAMS 
(regional air monitoring system) ambient particulate data. 
Volume I: Final report. Trijonis, J.; Eldon, J.; Gins, J.; Berg- 
lund, G. (Technology Service Corp., Santa Monica, CA 
(USA)). Feb 1980. 142p. NTIS, PC A07/MF AO1. 

In this report, a variety of data analysis methods are used to 
study the 1976 particulate data from the Regional Air Monitoring 
System (RAMS) in St. Louis. The aerosol data, collected at ten 
sites, include hi-vol measurements of total suspended particulate 
mass (TSP), as well as dichotomous sampler measurements of inha- 
lable particulate mass (IP). IP is subdivided into fine particles (less 
than 2.4 micrometers in diameter) and coarse particles (between 2.4 
and 20 micrometers in diameter). This study also includes dichoto- 
mous sampler data for eight trace elements (S, Si, Al, Ca, Pb, V, 
Ti, and Fe) and data for 11 meteorological parameters. The analy- 
ses characterize the spatial pattern of particulate matter in-and-near 
St. Louis; background aerosol concentrations and particulate trans- 
port; temporal patterns of particulate concentrations, the depend- 
ence of aerosol concentrations on meteorology; and the relationship 
between hi-vol data and dichotomous data. Averaged over the 
RAMS network, IP mass consists of 50% fine particles and 50% 
coarse particles. Sulfates, secondary aerosols occurring on a large 
(air basin and synoptic) scale, constitute 53% of fine mass and 29% 
of IP. Crustal material, mostly consisting of manmade fugitive dust, 
comprises 83% of coarse mass and 47% of IP. That sulfate is the 
major source of fine mass and that crustal material dominates 
coarse mass are the two major themes apparent in the spatial, tem- 
poral, and meteorological patterns of the dichotomous data. 


12761 (PB—80-203367) Analysis of the St. Louis RAMS 
(regional air monitoring system) ambient particulate data. 
Volume II: technical appendices. Trijonis, J.; Eldon, J.; Gins, 
J.; Berglund, G. (Technology Service Corp., Santa Monica, 
CA (USA)). Feb 1980. 115p. NTIS, PC A06/MF AO1. 
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Contents: 1976 annual and monthly statistics for particulate 
and meteorological data; Maps of particulate elemental concentra- 
tions; Tables relating particulate element concentrations to site 
characteristics; Tables of interstation correlations; Methodology for 
the regional upwind/downwind analysis; Detailed data on heb- 
domadal and diurnal patterns at sites 103 and 105, organized quar- 
terly and annually; Weekend-weekday differences of twelve partic- 
ulate parameters at the ten RAMS sites; Decision-trees relating fine 
and IP to elemental concentrations; Decision-trees relating TSP, IP, 
fine, coarse, and eight elemental concentrations to meteorological 
variables; Decision-trees relating IP/TSP ratio to elemental concen- 
trations and meteorology. 


12762 (PB—80-203425) Impact of a primary sulfate emis- 
sion source on air quality. Final report. Boldt, K.R.; Chang, 
C.P.; Kaplin, E.J.; Stansfield, J.M.; Wuebber, B.R. (York 
Research Corp., Stamford, CT (USA)). May 1980. Contract 
EPA-68-02-2965. 2i18p. NTIS, PC A10/MF AOl. 

A one-month study was carried out at an isolated oil-fired 
power plant in New York State to assess the impact of primary sul- 
fate emissions on air quality. Emissions of total sulfate from the 
source varied from 22 kg/hr to 82 kg/hr per boiler with the sulfu- 
ric acid concentration averaging 74% of the total sulfate. Particu- 
late emissions ranged from 12 kg/hr to 70 kg/hr per boiler with 
between 32% and 67% of the particle mass as water soluble sulfate. 
Vanadium was implicated as the driving force in the magnitude of 
the primary sulfate emissions. Measurements taken 5 km downwind 
of the plant indicated a source sulfate contribution of from 30% to 
60% of the 24 hr average ambient levels. 


12763 (PB—80-205198) Development of a portable device 
to collect sulfuric acid aerosol. Final report Sep 76-Sep 78. 
Miller, H.C.; Mason, D.W.; Barrett, W.J. (Southern Re- 
search Inst., Birmingham, AL (USA)). May 1980. Contract 
EPA-68-02-2468. 100p. NTIS, PC AO5/MF AOl1. 

A quantitative, interference-free method for collecting sulfu- 
ric acid aerosol on a filter was developed and field tested. Since 
previous research found that severe losses of sulfuric aicd were 
caused by ammonia, ambient particulate material, and other inter- 
ferents, a method was needed that converts sulfuric acid to a stable 
derivative for subsequent analysis. Methods evaluated for direct fix- 
ation of sulfuric acid aerosol were not found to be selective. There- 
fore, a sampling method was investigated that uses a combination of 
selective volatilization of the sulfuric acid, prefiltration of particu- 
late interferents, and derivatization of the vaporized acid on an 
alkali-impregnated filter. Research on the volatilization, prefiltra- 
tion, and derivatization technique, and the development and field 
evaluation of a prototype sampler based on this technique are de- 
scribed. 


12764 (PB—80-206030) Guidance for collection of ambi- 
ent non-methane organic compound (NMOC) data for use in 
1982 ozone SIP development, and network design and siting 
criteria for the NMOC and NOx monitors. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Jun 1980. 
27p. NTIS, PC A03/MF AO1. 

Guidance is given on the selection, siting and use of NYOC 
monitoring instruments for use in preparing 1982 Ozone SIPs. Some 
of the commercially available NMOC continuous monitors can pro- 
vide data useful for modeling and for development of NMOC 
abatement strategies, if they are carefully maintained and calibrated. 
Collection of grab samples of ambient air for subsequent analysis by 
GC methods may be needed if a photochemical model is to be 
used, but this may be better done by a contractor. 


12765 (PB—80-207806) APTI (Air Pollution Training In- 
stitute) course 427: combustion evaluation, instructor's guide. 
Beard, J.T.; Iachetta, F.A.; Lilleleht, L.U. (Associated En- 
vironmental Consultants, Charlottesville, VA (USA)). Feb 
1980. Contract EPA-68-02-2893. 275p. NTIS, PC Al2/MF 
A0l. 

This Instructor's Guide is used in conjunction with Course 
No. 427, ‘Combustion Evaluation’ as applied to air pollution control 
situations. The teaching guide was prepared by the EPA Air Pollu- 
tion Training Institute (APTI) to assist instructors in presenting 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


course No. 427. The guide contains sections on the following 
topics: combustion fundamentals, fuel properties, combustion 
system design, pollutant emission calculations, combustion control, 
gas, oil, and burning, solid waste and wood burning, incineration of 
wastes, sewage sludge incineration, flame and catalytic incineration, 
waste gas flares, hazardous waste combustion, NOx control, im- 
proved combustion systems. Note: There is also a Student Work- 
book to be used for homework and in-class problem solving (EPA- 
450/2-80-064) and a Student Manual for reference and additional 
subject material (EPA-450/2-80-063). 


12766 (PB—80-208895) APTI (Air Pollution Training In- 
stitute) course 413: control of particulate emissions, 
instructor's guide. Beachler, D.; Aldina, G.; Jahnke, J. (Nor- 
throp Services, Inc., Research Triangle Park, NC (USA)). 
Mar 1980. Contract EPA-68-02-2374. 303p. NTIS, PC A1l4/ 
MF AOl. 

The Instructor’s Guide for the Air Pollution Training Insti- 
tute Course 413, ‘Control of Particulate Emissions,’ contains com- 
plete information for conducting a 4 day course in particulate emis- 
sions control. The Guide contains course goals and objectives, 
preparation instructions, lesson plans, exams and exam keys, solu- 
tions to problem sets, and copies of handout materials. The lesson 
plans include keys to 35 mm slides developed for the course and 
suggested instructional techniques. This Guide is intended for use in 
conjunction with the Student Manual (EPA 450/2-80-066) and the 
Student Workbook (EPA 450/2-80-067) for APTI Course 413. 


12767 (PNL-SA—8425) Use of ion chromatography for 
analysis of MAP3S precipitation samples. Rothert, J. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Jul 
1980. Contract AC06-76RL01830. Sp. (CONF-800837—2). 
NTIS, PC A02/MF AOl1. 

From Rocky Mountain conference; Denver, CO, USA (11 
Aug 1980). 

The Multistate Atmospheric Power Production Pollution 
Study/Regional Acidity of Industrial Emissions, MAP3S/RAINE 
program includes measurement and modeling of fossil-fuel effluent 
concentrations in precipitation and air in the northeastern United 
States. To determine precipitation concentrations of sulfur and ni- 
trogen oxides as well as PO,*, Cl", Na*, K*, NH,*, Ca**, Mg”, 
pH, and conductivity, an eight-1 site precipitation network in rural 
eastern United States has been established. Two Dionex Model 10 
ion chromatographs are being used to analyze the precipitation 
samples. This paper describes the use and operation of these instru- 
ments. (ACR) 


12768 (PNL-SA—8901) Mount St. Helens related aerosol 
properties from solar extinction measurements. Michalsky, 
J.J.; Kleckner, E.W.; Stokes, G.M. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Nov 1980. Contract 
AC06-76RL01830. 10p. (CONF-801160—3). NTIS, PC 
A02/MF AOl. 

From Symposium and workshop on the Mount St. Helens 
eruption; Washington, DC, USA (18 Nov 1980). 

The optical extinction due to the introduction of aerosols 
and aerosol-precursors into the troposphere and stratosphere during 
the major eruptive phase of Mount St. Helens, Washington, is quan- 
tified. The concentration is on the two-week period centered on the 
major eruption of 22 July 1980. (ACR) 


12769 (PNL-SA—9056) Clouds, precipitation and air 
quality. Scott, B.C. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Dec 1980. Contract AC06-76RL01830. 
40p. NTIS, PC A03/MF AO1. 

Basic mathematical concepts for treating problems in pre- 
cipitation scavenging are presented along with improved terminol- 
ogy suggestions. Emphasis of gas and aerosol removal is on surface 
deposition. One section discusses the suspected properties of organ- 
ics and metals and relation of those properties to wet removal by 
precipitation. Some discussion is also included for wet removal of 
SO, from the atmosphere. (PSB) 
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12770 Some etching studies of the microstucture and 
composition of large aluminosilicate particles in fly ash from 
coal-burning power plants. Hulett, L.D.; Weinberger, A.J. 
(Oak Ridge Natl Lab, Tenn). Environmental Science and 
Technology ; 14: No. 8, 965-970(Aug 1980). 

An etching method, using 1% HF, for removing glass phases 
from the aluminosilicate matrix of fly ash, leaving mullite and 
quartz phases, has been developed. It has been applied to a study of 
the structure of coarse aluminosilicate fly ash particles. 11 refs. 


12771 Fourier transform infrared spectroscopy for inor- 
ganic compound speciation. Gendreau, R.M.; Jakobsen, R.J.; 
Henry, W.M.; Knapp, K.T. (Batelle, Columbus Lab., OH). 
Environmental Science and Technology ; 14: No. 8, 990- 
995(Aug 1980). 

Work at Battelle Columbus Laboratories has resulted in the 
development of a methodology that permits the identification of in- 
dividual inorganic species, even in complex particulate pollutant 
mixtures. Development of this capability has permitted the identifi- 
cation of various sulfates and oxides obtained from both coal- and 
oil-fired fly ash samples. The analysis technique is based on the sen- 
sitivity, stability, and computerized data handling capabilities inher- 
ent to Fourier transform infrared systems. In many cases, the in- 
frared results were verified by also obtaining independent X-ray 
diffraction data on the same sample. 


12772 Some observations of organic constituents in rain 
above and below a forest canopy. Hoffmann, W.A. Jr.; Lind- 
berg, S.E.; Turner, R.R. (Oak Ridge National Lab., TN). 
Environmental Science and Technology ; 14: No. 8, 999- 
1002(Aug 1980). 

Some organic components of rain have been determined in 
samples collected on an event basis above and below the canopy of 
a deciduous forest. Plasticizers and chlorohydrocarbons that were 
identified were attributed to sources external to the vegetation. Or- 
ganic acids and high molecular weight “waxy” components identi- 
fied were attributed to the foliage itself. Approximately equal 
amounts of material were ascribed to each of these sources. Low 
molecuar weight organic acids were not found generally. Event 
sampling is advocated as the best approach to use for identifying 
sources of organic components in rain reaching the forest floor. 


12773 Reliability of data in studying automobile exhaust 
pollution, Hirao, O. (Mukta Inst. of Tech., Tokyo, Japan). 
pp 39-42 of Proceedings of the sixth international 
CODATA conference. Dreyfus, B. (ed.). Elmsford, NY; 
Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

Psychological factors involved in the development and inter- 
pretation of data are discussed. It is concluded that if scientists 
really want to collect reliable data in their effort to solve environ- 
mental problems, it is essential that they put altruism before their 
egos and curiosity before fear. 


12774 Ambient air quality maintenance data system ap- 
plied to coal-fired electric generating stations. Bradley, J.P. 
(Murray and Trettel, Inc., Northfield, IL). pp 47-54 of Pro- 
ceedings of the sixth international CODATA conference. 
Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

A sulfur dioxide emissions control program has been in oper- 
ation since 1 January 1976 at two coal-fired electric generating sta- 
tions located on the Illinois River south of Peoria, Illinois. The pro- 
gram is designed to maintain the short-term primary (24-hour) and 
secondary (3-hour) National Ambient Air Quality Standards. Emis- 
sions are limited during those periods when meteorological condi- 
tions are such that ground level SO2 concentrations could exceed 
the applicable standard. Emission limits are prescribed by meteoro- 
logical and SO, predictions (open loop) or by SO2 measurements 
(closed loop). Real-time measurements of key meteorological, air 
quality, and station operating parameters are required inputs to 
both loops. Descriptions are given of the major data handling as- 
pects which serve to increase the effectiveness of the program. 
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12775 Pollution problems and numerical data. Rambidi, 
N.G. (Research Inst. of Metrological Service, Moscow, 
USSR). pp 55-59 of Proceedings of the sixth international 
CODATA conference. Dreyfus, B. (ed.). Elmsford, NY; 
Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 


1978). 
A proposed international environmental numerical data 


system is discussed. The system would include data of various ori- 
gins, from atomic and molecular constants to limits of pollutant 
concentrations under different environmental conditions. Depend- 
ing on its intended use, the system can be divided into two systems. 
The first includes numerical data concerning the environment as a 
whole. These data are assigned to specific components of the envi- 
ronment and are essential for describing properties of the environ- 
ment or some arbitrary parts of it. The second subsystem would be 
made up of constants and properties of certain pollutants necessary 
for the development of methods to determine their concentrations 
and to study possible mechanisms for their transformation. The 
second subsystem is divided into three groups of data: a set of con- 
stants and properties based on traditional laboratory methods for 
determining concentrations of pollutants, i.e., chemical analysis, 
mass spectra chromatography, electrochemical methods, etc.; that 
which concerns remote, global methods of concentration determi- 
nation which rely primarily upon optical and laser methodology; 
and, that which concerns molecular constants and properties 
needed in research concerned with possible mechanisms of transfor- 
mation of pollutants under natural conditions. The importance of 
international cooperation in setting up such a system is emphasized. 
(JGB) 


12776 Information system man-environment. Prelog, N. 
(Univ. of Zagreb, Yugoslavia). pp 77-79 of Proceedings of 
the sixth international CODATA conference. Dreyfus, B. 
(ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

' The need for the development of an information system for 
protection and improvement of the human environment and fea- 
tures of one being set up in Yugoslavia are discussed. An informa- 
tion system should determine the present situation, evaluate the 
changes and processes, and forecast the future trends. The main 
goals of the system are: to collect data about the state of the envi- 
ronment; to collect data about changes and processes in the envi- 
ronment; to develop communic:tion networks for transferring this 
data; to organize coding and storing systems; to organize transfer of 
data to other systems, and from other systems (compatibility); to 
draw up an inventory of pollutants; to draw up an inventory of pol- 
luters with their location; to develop an SDI system; to develop an 
IR system; and to provide a basis for policy and decision making. 
The complexity of interactions (or complexity of information about 
elements and their relations) between various processes in the envi- 
ronment is the main problem in the construction of an environmen- 
tal information system. Four main categories have been established. 
They are: environmental management (including basic elements of 
environment); planning (spatial planning, i.e., regional, urban, land- 
scape planning, etc.); process (industry, transportation, etc.); and, 
organization and control (legal aspects, monitoring, etc.). 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 12032, 12068, 12386, 12820 


12777 (CONF-800416—, pp 411-428) Quality assurance 
in environmental measurements. Shank, K.E.; Oakes, T.W.; 
Eldridge, J.S. (Oak Ridge National Lab., TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

The following elements of a quality-assurance (QA) program 
as applied to environmental surveillance activities are presented: (1) 
a philosophical and conceptual framework for QA, with a detailed 
assessment of the sources of uncertainty in a monitoring program; 
(2) the requirements for the formulation of general and technical 
procedures of quality control; (3) the environmental QA activities 
implemented at Oak Ridge National Laboratory (ORNL), including 
details on record keeping, data reduction and compilation, auditing, 
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analytical procedures, inter-laboratory sample comparisons and data 
interpretation; and (4) the role management must play to ensure a 
successful program. The QA principles developed here may be ap- 
plied to any surveillance program. 


12778 (DOE/EV/01621—T1) Grand Junction remedial 
action program. Analysis of currently approved and proposed 
procedures for establishing eligibility for remedial action. 
Final report. (ALARA, Inc., Lyons, CO (USA)). Dec 1980. 
Contract AC13-76GJ01621. 87p. NTIS, PC AOS/MF AOI. 

This analysis of the Grand Junction Remedial Action Pro- 
gram has been undertaken at the request of the Department of 
Energy (DOE) in response to proposals submitted by the Colorado 
Department of Health (CHD). In essence those proposals are for 
approval by DOE of alternative procedures for establishing the eli- 
gibility of structures for remedial action. Regardless of the preemi- 
nence accorded the RPISU method in the regulation, it is appropri- 
ate to question the assumption that this method gives better esti- 
mates of average long-term exposure than other potential methods 
of evaluation. The objectives here are to (1) review the reliability 
of the methods of measurement authorized by 10 CFR 12, i.e. the 
RPISU 6 sample method for determining RDC and the presump- 
tive tests based on the indoor net average gamma exposure rate; (2) 
evaluate the reliability of the alternative measurement methods pro- 
posed by the CDH for determining eligibility for remedial action; 
and (3) recommend for DOE approval specific methods and appli- 
cable procedures that may be used to determine eligibility for reme- 
dial action with at least the same reliability as presently achieved 
with the RPISU 6 sample method. 


12779 (LBL—12200) Radon: a bibliography. Lepman, 
S.R.; Boegel, M.L.; Hollowell, C.D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1981. Con- 
tract W-7405-ENG-48. 77p. (EEB-Vent—81-5). NTIS, PC 


A05/MF AOl1. 

The Lawrence Berkeley Laboratory, with the support of the 
Department of Energy, has developed a computerized database to 
manage research information in the area of building ventilation and 
indoor air quality. This literature survey contains references per- 
taining to the physical properties of radon and its daughters, instru- 
mentation for their measurement, health effects, surveys and meas- 
urements, and regulatory information. The references in the bibliog- 
raphy are sequenced in alphabetical order and abstracts are includ- 
ed when supplied by the author. The objective of this report is to 
disseminate the bibliographic references compiled at the laboratory 
relating to radon research portion of the program. Interested data- 
base users are encouraged to contact the laboratory to receive 
instructions for direct database acess. A flyer describing the data- 
base is supplied at the end of the bibliography and a brief overview 
of the Radon Research porgram is given. 


12780 (PNL-SA—8033) Differential monitoring of tri- 
tium and carbon-14 compounds. Goles, R.W.; Brauer, F.P. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Apr 1980. Contract AC06-76RL01830. 17p. (CONF- 
800427—22). NTIS, PC A02/MF AO1. 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

A gaseous sampling system was developed to differentially 
collect all major volatile forms of tritium and carbon-14 according 
to chemical class. These chemical forms include: tritiated forms of 
water, hydrogen and organics; as well as ‘*C-containing carbon 
monoxide, carbon dioxide and organics. Sampling campaigns in- 
volving the use of this differential *H and 'C collection system 
have been successfully conducted at a high level liquid waste solidi- 
fication plant, at a spent fuel storage facility and in the vicinity of 
power reactors. 


5005 Site Resource And Use Studies 
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REFER ALSO TO CITATION(S) 12274, 12275, 12276, 12277, 12278, 12279, 
12280, 12281, 12282, 12283, 12284, 12285, 12286, 12287, 12288, 12289, 12290, 
12291, 12292, 12293, 12294, 12295 


5006 Regulations 
REFER ALSO TO CITATION(S) 12071, 12412, 12751, 12752, 12759 


12781 (CONF-800416—, pp 24-39) Environmental regu- 
lations: past, present and future. Oakes, T.W.; Kelly, B.A. 
(Oak Ridge National Lab., TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

A review of the initiation, development, and implementation 
of the Clean Air Act, Clean Water Act, National Environmental 
Policy Act, Resource Conservation and Recovery Act, Toxic Sub- 
stance Control Act, and the Occupational Safety and Health Act 
will be given. Projections of possible future changes in these acts 
will be discussed. 


12782 (PB—80-202781) Source category survey: mineral 
wool manufacturing industry. Final report. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Jun 1980. 
97p. NTIS, PC A0S/MF AOI. 

This report contains background information which was 
used for determining the need for new source performance stand- 
ards (NSPS) for the mineral wool manufacturing industry in ac- 
cordance with Section 111 of the Clean Air Act. Air pollution 
emissions and growth trends of the mineral wool industry are ex- 
amined. Manufacturing processes, control strategies, and state and 
local air pollution regulations are discussed. The impact of a poten- 
tial NSPS on particulate and carbon monoxide emissions is calculat- 
ed. 


12783 (PB—80-202997) Electric arc furnaces in ferrous 
foundries - background information for proposed standards. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Stand- 
ards). May 1980. Contract EPA-68-02-3059. 306p. NTIS, 
PC Al4/MF AOl1. 

Standards of Performance for the control of emissions from 
electric arc furnaces in ferrous foundries are being proposed under 
the authority of Section 111 of the Clean Air Act. These standards 
would only apply during periods of melting and refining in the fur- 
nace. This document contains background information and environ- 
mental and economic impact assessments of the regulatory alterna- 
tives considered in developing proposed standards. 


12784 (PB—80-207798) APTI (Air Pollution Training In- 
stitute) Course 427: combustion evaluation, student manual. 
Beard, J.T.; lachetta, F.A.; Lilleleht, L.U. (Associated En- 
vironmental Consultants, Charlottesville, VA (USA)). Feb 
1980. Contract EPA-68-02-2893. 364p. NTIS, PC A1l6/MF 
A0l. 

This Student Manual is used in conjunction with Course No. 
427, ‘Combustion Evaluation’ as applied to air pollution control sit- 
uations. This manual was prepared by the EPA Air Pollution 
Training Institute (APTI) to supplement the course lecture materi- 
als and to present detailed reference information on the following 
topics: combustion fundamentals, fuel properties, combustion 
system design, pollutant emission evaluations, combustion control, 
gas, oil, and coal burning, solid waste and wood burning, inciner- 
ation of wastes, sewage sludge incineration, waste gas flares, haz- 
ardous waste combustion, NOx control, and improved combustion 
systems. Note: There is also an Instructor's Guide to be used in 
conducting the training course - (EPA-450/2-80-065) and a Student 
Workbook to be used for homework and in-class problem solving - 
(EPA-450/2-80-64). 
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REFER ALSO TO CITATION(S) 12896, 12956 


12785 (CONF-810220—1) Error analysis. Gardner, R.H.; 

O'Neill, R.V. (Oak Ridge National Lab., TN (USA)). 1981. 

Contract W-7405-ENG-26. 22p. NTIS, PC A02/MF AOl1. 
From HDR workshop on state-of-the-art in modeling; Santa 


Barbara, CA, USA (5 Feb 1981). 
Error analysis is the systematic determination of uncertain- 


ties in model predictions due to all possible sources of variability. 
The objective of these studies in error analysis has been to investi- 
gate phenomena associated with prediction uncertainty over as 
broad a range of ecosystem models as possible, in order to: (1) de- 
velop guidelines that will permit the design of experiments and 
models which minimize prediction error; and (2) develop and test 
error analysis methodologies and make these available to ecosystem 
modelers and researchers. The approach to the study of model 
error has been inductive. A Monte Carlo simulation approach has 
been applied to a variety of individual models and general patterns 
that would be applicable across a broad range of ecological models 
looked for. The purpose of this paper is to review current progress 
in error analysis of ecological models. 


12786 Note on the meaning of storage coefficient. Nara- 
simhan, T.N.; Kanehiro, B.Y. (Univ. of California, Berke- 
ley). Contract W-7405-ENG-48. Water Resources Research ; 
16: No. 2, 423-429(Apr 1980). 

The term storage coefficient and the related expressions, 
storativity, specific storage, and total compressibility, are frequently 
used in hydrogeology, petroleum engineering, and other fields. 
These parameters seek to express the quantity of water required to 
be added to or removed from storage in order to change (under 
conditions of drainage) the average hydraulic head or pore pressure 
of a porous material by a given amount. Originally introduced over 
4 decades ago, the storage parameter is still used by many in the 
restricted sense of a coefficient occurring in the partial differential 
equation describing fully saturated flow. However, with the signifi- 
cant increase in our computational abilities using powerful numeri- 
cal integration techniques, there presently exists a need to have a 
more fundamental appreciation of the storage parameter as it relates 
to transient fluid flow in porous media. Such a fundamental ap- 
proach requires consideration of the type of loading to which the 
porous medium is subject as well as certain conventions followed 
by various workers in actually defining the parameter. While no 
new derivations or results are presented, this paper attempts to as- 
semble in a single place the various ideas relevant to the storage 
parameter in order to obtain a generalized perspective. 


12787 Terrestrial activity, abundance, diversity of am- 
phibians in differently managed forest types. Bennett, S.H.; 
Gibbons, J.W.; Glanville, J. American Midland Naturalist ; 
103: No. 2, 412-416(Apr 1980). 

Diversity indices and relative abundances were determined 
for amphibians inhabiting three differently managed forest types in 
South Carolina. Study sites were contiguous around a small lake, 
and included a slash pine (Pinus ellioti) forest, a loblolly pine (Pinus 
taeda) forest and a hardwood (predominately oak-hickory) forest. 
Amphibians were collected using a drift fence and pitfall trap 
method. Captured animals were marked so that recaptures could be 
removed from calculations of indices. The dates of study were 30 
June-10 August 1977 and 20 June-15 August 1978. The three study 
sites were similar in species diversity and the evenness component 
for combined summer data and for the summer of 1978. The hard- 
wood forest had a higher diversity in the summer of 1977. The 
hardwood forest yielded approximately 50% more individual am- 
phibians than either pine forest during both years. 


12788 Phenology of desert shrubs in southern Nye 
County, Nevada. Ackerman, T.L.; Romney, E.M.; Wallace, 
A.; Kinnear, J.E. (Univ. of California, Los Angeles). No. 4, 
4-23(1980). 
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This study was done to document the variability in time of 
phenological events at different locations on the Nevada Test Site. 
Phenological events for desert shrubs were recorded, and rainfall 
and temperature data were gathered for four to six years at eight 
sites that are located within the northern Mojave Desert, the south- 
ern Great Basin Desert, and the transitional zone between them. 
Results have been graphically displayed to show the variability in 
phenological activity encountered during the study period and also 
to show the general correlation between these events and the envi- 
ronmental regime that triggered a particular phenological stage 
among different species. For a given location a four-to-six week 
range in beginning events from year to year was common. In addi- 
tion to the usual spring activity that normally followed winter rain 
and snow, most shrub species resumed new growth, and six species 
were observed to flower and fruit following rare summer or early 
fall rains. In comparison to surrounding locations, the closed drain- 
age basins within the study area have lower temperatures at night 
that result in a delay of phenological events in most shrubs. 


12789 Residual effects of supplemental moisture on the 
plant populations of plots in the northern Mojave Desert. 
Hunter, R.B.; Romney, E.M.; Wallace, A.; Kinnear, J.E. 
(Univ. of California, Los Angeles). No. 4, 24-27(1980). 

Residual effects of sprinkle irrigation from 1968-1970 on 
populations of Mojave Desert shrub communities were observed in 
late 1974. The sprinkle-irrigated plots showed a residual increase in 
density of four species, but other species either failed to reproduce 
in significant numbers or lost all gains made during the years fol- 
lowing treatment. The seven-year change for the irrigated plots 
was equivalent to a gain of 1179 perennial plants per ha, but the 
nonirrigated plots lost an average of 1050 plants per ha equivalent 
during the same period. The biomass gain after seven years was 
equivalent to 1000 kg/ha for irrigated plots and 310 for nonirrigat- 
ed plots. 


12790 Role of pioneer species in revegetation of disturbed 
desert areas, Wallace, A.; Romney, E.M. (Univ. of Califor- 
nia, Los Angeles). No. 4, 31-33(1980). 

The northern Mojave Desert, as are many deserts, is charac- 
terized in part by small fertile islands in which exist individual 
shrub clumps each containing two or more plants. These fertile 
sites promote characteristic organization of both plant and animal 
activity in the desert. Destruction of these fertile sites make revege- 
tation extremely difficult because most seedlings germinate in these 
sites. Some pioneer species do, however, germinate and survive in 
the bare areas between the fertile sites. Four such species in the 
northern Mojave Desert are Acamptopappus shockleyi Gray, Lepi- 
dium fremontii Wats., Sphaeralcea ambigua Gray, and Atriplex 
confertifolia (Torr. and Frem.) Wats. These four-species may have 
a role in starting new fertile islands. 


5102 Chemicals Monitoring And Transport 


12791 (CONF-800416—, pp 100-103) Management of 
polychlorinated biphenyls at the ORGDP. Long, L.W. (Oak 
Ridge Gaseous Diffusion Plant, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

The program for controlling the use, handling, storage, and 
disposal of polychlorinated biphenyls (PCBs) and PCB wastes at 
the ORGDP is described. Special emphasis is placed on the various 
administrative programs that have been incorporated to help ensure 
that plant personnel and the environment are adequately protected 
and that all applicable regulations are met. 


12792 (CONF-8003118—(Summ.)) Carbon dioxide effects 
research and assessment program. Carbon balances in north- 
ern ecosystems and the potential effect of carbon dioxide in- 
duced climatic change. Miller, P.C. (ed.). (San Diego State 
Univ., CA (USA)). Jan 1981. Contract FG03-80EV 10352. 
114p. NTIS, PC A06/MF AOl1. 

From Carbon balance in northern ecosystems and the poten- 
tial effects of carbon dioxide induced climate change; San Diego, 
CA, USA (7 Mar 1980). 

Ecosystems north of about 60°N may become important in 
the global carbon balance with increased warming due to carbon 





1717 / ERA VOL. 6, NO. 9 


dioxide buildup because of their large reserves of dead organic 
carbon and their high sensitivity to climatic change. Given the po- 
tential significance of these ecosystems, it is critical to estimate 
their current carbon balance as precisely as possible, to improve es- 
timates of the future carbon balance if world climate changes, and 
to assess the range of certainty associated with these changes. This 
workshop proceedings presents the current state of knowledge on 
these problems and considers future implications. (ACR) 


12793 (PB—80-200363) Analysis of selected samples for 
metals uptake. Draft report (final) Sep 78-Mar 79. Schultz, 
L. (Hittman Associates, Inc., Columbia, MD (USA)). 13 
Mar 1979. Contract EPA-68-03-2664. 62p. NTIS, PC A04/ 
MF AOl. 

Grass samples were collected from the Contrary Creek/D. 
Boyd Smith reclamation project of the Virginia Water Quality 
Control Board and the Anvil Points mine treatment experimental 
facility. Fish samples were collected from the EPA’s mine water 
treatment experimental facility's sludge pond near Crown, West 
Virginia. Samples were analyzed for arsenic, boron, cadmium, 
chromium, copper fluorine, iron, mercury, lithium, manganese, mo- 
lybdenum, nickel, phosphorus, lead, selenium, vanadium, and zinc. 
Various quality control procedures were applied and analyzed sta- 
tistically in the report. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 12025, 12034, 12052, 12068, 12777, 12820 


12794 (DOE/DP/0059—038) Animal investigation pro- 
gram 1978 annual report: Nevada Test Site and vicinity. 
Smith, D.D.; Bernhardt, D.E.; Giles, K.R. (Environmental 
Protection Agency, Las Vegas, NV (USA). Environmental 
Monitoring Systems Lab.). Dec 1980. Contract AI08- 
76DP00539. 78p. (EPA—600/3-80-096). NTIS, PC A0S/MF 
AOl. 

Data are presented from the radioanalyses of tissues collect- 
ed from cattle, mule deer, desert bighorn sheep, rabbits, golden 
eagles, and other wildlife that resided on or near the Nevada Test 
Site during 1978. Routine and special activities of the Animal In- 
vestigation Program are also discussed. Other than the naturally oc- 
curring Potassium-40, gamma-emitting radionuclides were detected 
infrequently with the exception of short-lived radionuclides found 
in samples from animals collected soon after March 14 (the date of 
a nuclear test by the People’s Republic of China). Strontium-90 
concentrations in bones from deer, cattle, and desert bighorn sheep 
were consistent with those of recent years. Tritium concentrations 
were generally within expected environmental limits with the ex- 
ception of animals exposed to sources of contamination; e.g., drain- 
age ponds from Area 12 tunnels. Plutonium levels in all tissues 
from all species showed little variation from recent years. Howev- 
er, cattle tissue sampled in the fall were higher than those collected 
in the spring. Radionuclide tissue concentrations were generally 
higher in the tissues of animals residing in Area 15 than in similar 
animals collected from other Nevada Test Site areas. Hypothetical 
dose estimates to man were calculated on the basis of the daily con- 
sumption of 0.5 kilogram of liver or muscle from animals that con- 
tained peak radionuclide levels. The movements of 13 mule deer 
outfitted with collars containing a radio transmitter unit were moni- 
tored on a weekly basis. No gross or microscopic lesions were 
found in necropsied animals that could be directly attributed to the 
effects of ionizing radiation. 


12795 (PNL—3357) Iodine-129 in forage and deer on the 
Hanford site and other Pacific Northwest locations. Price, 
K.R.; Cadwell, L.L.; Schreckhise, R.G.; Brauer, F.P. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Feb 
1981. Contract AC06-76RL01830. 34p. NTIS, PC A03/MF 
AOl. 

Samples of surface soil, litter, forage, and deer (rumen con- 
tent, muscle, liver, and thyroid gland) were collected from Bend, 
Oregon; Centralia, Washington; Wenatchee, Washington; the 
Wooten Game Range near Dayton, Washington; and on or near the 
Hanford Site, Richland, Washington. The concentrations of '°I 
and '?7] were determined using neturon activation techniques. The 
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purpose of the study was to establish the current levels of ‘791 in 
the environs of the Hanford Site prior to the proposed restart of 
fuel reprocessing at the PUREX plant. The results of this study 
clearly demonstrated the longevity of '*°I in the biosphere follow- 
ing gaseous release from a nuclear facility. Analyses of thyroid 
glands showed that deer living within 160 km (Wooten Game 
Range) of Hanford had elevated levels of '7°1 when compared to 
the more distant Pacific Northwest locations (Centralia, or Bend). 
Levels of 1*°I in deer thyroid from Bend, or Centralia, (15 fCi/g 
wet weight), were about five times higher than values reported for 
the central United States, while, Hanford samples were about 2,700 
times higher. The average concentration of '°I in deer thyroids 
collected at Hanford in 1978 was similar to samples collected 14 
years earlier. The concentrations of '*°I in soil, litter, forage, and 
other deer samples generally decrease in the order: Hanford > 
Wooten > Wenatchee > Centralia = Bend. This corresponds to an 
increase in distance from the Hanford Site. 


12796 (RHO-SA—182) Comparison of borehole neutron 
activation systems for direct assay of plutonium. Bruns, L.E.; 
Kay, M.A. (Rockwell International Corp., Richland, WA 
(USA). Energy Systems Group). Oct 1980. Contract AC06- 
ore 27p. (CONF-801103—54). NTIS, PC A03/MF 
AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Borehole neutron activation systems are capable of in situ 
plutonium assay at a 10 nCi Pu/g concentration. Two such systems, 
one based on a **Cf neutron source (called CF) and one based on 
a 14-MeV neutron generator (called N Gen), were field tested on 
the Hanford Site in 216-Z-1A actinide crib. Both systems produced 
a subsurface distribution for plutonium, and the distributions were 
within a few centimeters of each other at all depths. Converting the 
observed distribution to plutonium assay is difficult. Lack of a suit- 
able calibration facility for subsurface plutonium precludes direct 
calibration of the systems. Theoretical calculations were made to 
determine plutonium based on past uranium calibration experience. 
The results were not consistent. 


12797 (SAND—80-0457) Fundamental approach to the 
analysis of radionuclide transport resulting from fluid flow 
through jointed media. Erickson, K.L. (Sandia National 
Labs., Albuquerque, NM (USA)). Feb 1981. Contract 
AC04-76DP00789. 41p. NTIS, PC A03/MF AOl1. 

A theoretical and experimental basis is being developed for 
analysis of radionuclide transport in jointed geologic media. Batch 
equilibration and rate experiments involving samples of Eleana ar- 
gillite and Tertiary silicic tuffs in contact with solutions containing 
Cs, Sr or Pm indicated that most radionuclide sorption is associated 
with the surfaces of very small intergranular regions and that the 
rate of sorption is controlled by diffusion of the nuclides into such 
regions. Based on these experimental results, the continuity equa- 
tions for radionuclides in the mobile and immobile phases were re- 
duced to a model analogous to Rosen’s equations for packed beds 
and were solved similarly to Rosen's solutions. Using the model 
and experimental data, limited radionuclide transport analyses were 
made which indicated that important parameters controlling trans- 
port include the intergranular porosity and nuclide penetration 
depth, fracture plate spacing and length, fluid velocity, and sorp- 
tion distribution coefficient. 


12798 (UCID—18935) Analysis of core soil and water 
samples from the Cactus Crater Disposal Site at Enewetak 
atoll. Robison, W.L.; Noshkin, V.E. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 18 
Feb 1981. Contract W-7405-ENG-48. 8p. NTIS, PC A02/ 
MF AOI. 

Core soil samples and water samples were collected from the 
Cactus Crater Disposal Site at Enewetak for analysis of °7Cs, ®Sr, 
239 240Py and *41Am by both gamma spectroscopy and, through a 
contractor laboratory, by wet chemistry procedures. The samples 
processing methods, the analytical methods and the analytical qual- 
ity control are all procedures developed for the continuing Mar- 
shall Island radioecology and dose assessment work. 
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12799 Influence of several soil components and their in- 
teraction on plutonium extractability from a calcareous soil. 
Nishita, H.; Hamilton, M. (Univ. of California, Los Ange- 
les). Contract DE-AM03-76SF00012. Soil Science ; 131: No. 
1, 56-59(Jan 1981). 

The influence of calcium carbonate, organic matter, and the 
inorganic fraction of a calcareous soil on the chemical extractability 
of *®Pu(IV) was examined using an equilibrium batch technique. 
The results showed that humic acids, CaCOs, the inorganic phase 
of the soil, and interaction of these materials could be important 
factors on the extractability of plutonium. 


5105 Site Resource And Use Studies 


12800 (CONF-800416—, pp 144-150) Development of a 
hazardous waste materials landfill at the Paducah Gaseous 
Diffusion Plant. Langston, R.L. (Paducah Gaseous Diffusion 
Plant, KY). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

Anticipated promulgation of stringent regulations governing 
the disposal of hazardous chemical wastes has prompted the devel- 
opment of engineering design work on a new Hazardous Waste 
Materials Landfill for the Paducah Gaseous Diffusion Plant. A 
planned element of the FY 1981 Line Item Control of Water Pollu- 
tion and Solid Waste, Phase I, the two-module landfill incorporates 
a leachate monitoring system, a groundwater monitoring system, 
leachate barrier and surface water collection system for disposal of 
hazardous waste materials above ground level. Conceptual design 
criteria and cost information for development of the landfill are 
provided. 


12801 (PB—80-206105) The status and management of 
the harp seal in the north-west Atlantic: a review and evalua- 
tion. Final report Jan-Sep 79. Beddington, J.R.; Williams, 
H.A. (York Univ. (UK). Dept. of Biology). Jul 1980. Con- 
tract MM1301062-1. 140p. NTIS, PC A07/MF AOl1. 

This study initially reviews the history of exploitation and 
management of the harp seal in the north-west Atlantic up to the 
present time. A consideration of the life history and biology of this 
species indicates a need for investigation of the implication of cur- 
rent harvesting which involves both the harp seal and several of its 


prey species. 


12802 Succession of small mammals on pine plantations 
in the Georgia Piedmont. Atkeson, T.D.; Johnson, A.S. 
(Univ. of Georgia, Athens). American Midland Naturalist ; 
101: No. 2, 385(25 May 1978). 

Populations of small mammals were sampled by removal 
trapping on 32 pine plantations, 1 to 15 years old. Twelve species 
were captured. One-year-old plantations supported dense stands of 
annual plants and primarily seed-eating forms of small mammals 
(Peromyscus leucopus and Mus musculus). By the 3rd year lesser 
vegetation consisted mostly of perennial grasses, and an herbivore 
(Sigmodon hispidus) predominated. Herbivores continued to be 
most abundant in 5-year-old plantations, but total catch of all forms 
declined sharply. The pine canopy closed at age 7 and total catch 
declined further, despite increased capture of woodland species. 
Fifteen-year-old stands supported very few animals. Comparison of 
trapping records with estimates of cover density at each trap site 
showed that P. leucopus and S. hispidus were associated with dif- 
ferent densities of cover. Ground cover increased with plantation 
age, and this may have caused the succession of small mammals ob- 
served. 
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REFER ALSO TO CITATION(S) 12071, 12072, 12073, 12074, 12075, 12076, 
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REFER ALSO TO CITATION(S) 11959, 11960, 12273, 12832 


12803 (DOE/EV/00936—5) Biological processes in the 
water column of the South Atlantic Bight. Progress report. 
Paffenhoefer, G.A.; Yoder, J.A. (Skidaway Inst. of Ocean- 
ography, Savannah, GA (USA)). Feb 1981. Contract AS09- 
76EV00936. 6p. NTIS, PC A02/MF AOl1. 

Research progress for 1980 is reported. The development of 
a wind-induced upwelling and its effect on outer shelf chlorophyll 
distributions was followed. Phytoplankton productivity meas- 
urements obtained during GABEX I and other DOE-sponsored 
cruises were used to estimate primary and new production of the 
outer shelf during winter and spring. (ACR) 


12804 (PB—80-204787) Engineering in the ocean; a 
report for the Secretary of Commerce. (National Advisory 
Committee on Oceans and Atmosphere, Washington, DC 
(USA)). 15 Nov 1974. 58p. NTIS, PC A04/MF AOl1. 

The NACOA panel came to the conclusions somewhat un- 
willingly that an organization rather than a specific program was 
needed. NACOA believes the national purpose would be served by 
the establishment of a modest organization to stimulate more fore- 
sighted development of ocean technology than now occures despite 
accelerating national activity in the oceans, and recommends there 
be established an institute for Engineering Research in the oceans. 
The functions would be to: Develop standards which presently, in 
ocean engineering, lag other fields. 


12805 (PB—80-208945) A summary and analysis of envi- 
ronmental information on the continental shelf and Blake Pla- 
teau from Cape Hatteras to Cape Canaveral (1977). Volume 
III. Appendix A: ongoing research and programs. Appendix 
B: Data gaps. Appendix C: Raw data and unworked samples. 
Final report. (Center for Natural Areas, South Gardiner, 
ME (USA)). Aug 1979. Contract DI-AA550-CT7-39. 370p. 
NTIS, PC A16/MF AOl. 

A 12-month study by the Center for Natural Areas (CNA) 
was conducted to collect and analyze published, unpublished, and 
raw data as well as ongoing research programs from 1974 to pres- 
ent, relative to the marine environment of the outer continental 
shelf (OCS) and the Blake Plateau from Cape Hatteras, North 
Carolina to Cape Canaveral, Florida. The report is to be used to 
assess adequacy of the regional! data base, and may be used in the 
design of environmental studies that the Bureau of Land Manage- 
ment (BLM) will direct in an attempt to assess and predict the pos- 
sible effects of oil and gas development on the marine life and envi- 
ronment. 


12806 Seasonal oxygen depletion in Chesapeake Bay. 
Taft, J.L. (Johns Hopkins Univ., Baltimore, MD); Hartwig, 
E.O.; Loftus, R. Estuaries ; 3: No. 4, 242-247(Dec 1980). 

The spring freshet increases density stratification in Chesa- 
peake Bay and minimizes oxygen transfer from the surface to the 
deep layer so that waters below 10 m depth experience oxygen de- 
pletion which may lead to anoxia during June to September. Respi- 
ration in the water of the deep layer is the major factor contribut- 
ing to oxygen depletion. Benthic respiration seems secondary. Or- 
ganic matter from the previous year which has settled into the deep 
layer during winter provides most of the oxygen demand but some 
new production in the surface layer may sink and thus supplement 
the organic matter accumulated in the deep layer. 
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12807 Effects of varying food concentrations on repro- 
duction in Diaptomus clavipes Schacht. Cooney, J.D.; Gehrs, 
C.W. (Oak Ridge National Lab., TN). Contract W-7405- 
ENG-26. American Midland Naturalist ; 104: No. 1, 63- 
69(Jul 1980). 

Copepods may respond to food shortages by ceasing egg 
production and possibly mating activity or by producing small 
clutches with large eggs. Data on egg production of the calanoid 
copepod, Diaptomus clavipes Schacht, were obiained for four food 
concentrations in a 21-day experiment at a constant temperature 
and density. Number of eggs per clutch, total clutch volume, indi- 
vidual egg volume, number of attached spermatophores per female 
and condition of the ovaries were determined daily. Clutch size 
(number of eggs per clutch and total clutch volume) was directly 
related to food concentration, while individual egg volumes were 
inversely related to food concentration. Rate of clutch production 
was not significantly affected by food concentration except under 
starvation conditions. Starved females initially produced small 
clutches with large eggs followed by a cessation of egg production. 
These females usually had no egg material visible in the ovaries or 
attached spermatophores. Production of large eggs under food 
stress would have ecological significance if they gave rise to larger 
or more fit nauplii. 


12808 Effect of island size, distance, and epicenter matu- 
rity on colonization in freshwater protozoan communities. 
Henebry, M.S.; Cairns, J. Jr. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg). American Midland Naturalist ; 104: 
No. 1, 80-92(Jul 1980). 

The purpose of this study was to: (a) obtain baseline data on 
the colonization of artificial islands in a closed laboratory system; 
(b) investigate effects of island area and distance from an epicenter 
(source of protozoa) on the colonization process, and (c) test the 
effect of the maturity of an epicenter on the colonization of sur- 
rounding islands. Islands which were smallest in area or closest to 
the epicenter had significantly greater species richness during the 7 
days of the experiments. Islands exposed to epicenters of intermedi- 
ate, maturity had significantly greater species richness than islands 
tested with mature (fully colonized) epicenters. Evidence gathered 
thus far strongly suggests that kinds of species during different peri- 
ods of colonization are responsible for differences in species rich- 
ness on islands exposed to epicenters of different maturities. 


12809 Aggregation of organic matter by pelagic tunicates. 
Pomeroy, L.R. (Univ. of Georgia, Athens); Deibel, D. Con- 
tract AS09-76EV00639. Limnology and Oceanography ; 25: 
No. 4, 643-652(Jul 1980). 

Three genera of pelagic tunicates were fed concentrates of 
natural seston and an axenic diatom culture. Fresh and up to 4-day- 
old feces resemble flocculent organic aggregates containing popula- 
tions of microorganisms, as described from highly productive parts 
of the ocean, and older feces resemble the nearly sterile flocculent 
aggregates which are ubiquitous in surface waters. Fresh feces con- 
sist of partially digested phytoplankton and other inclusions in an 
amorphous gelatinous matrix. After 18 to 36 h, a population of 
large bacteria develops in the matrix and in some of the remains of 
phytoplankton contained in the feces. From 48 to 96 h, protozoan 
populations arise which consume the bacteria and sometimes the re- 
mains of the phytoplankton in the feces. Thereafter only a sparse 
population of microorganisms remains, and the particles begin to 
fragment. Water samples taken in or below dense populations of 
salps and doliolids contained greater numbers of flocculent aggre- 
gates than did samples from adjacent stations. 


12810 Phosphate interference in the cadmium reduction 
analysis of nitrate. Olson, R.J. (Univ. of California, San 
Diego). Contract AM03-76-SF00010. Limnology and Ocean- 
ography ; 25: No. 4, 758-760(Jul 1980). 

Phosphate at 2.5 4M may decrease the Cd-Cu reduction of 
NO;~ by 10% and at 25 uM by 40%. This interference is gradual 
and reversible, depends on the age of the reductors and reagents, 
and is difficult to correct for. 
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12811 Comparative carbohydate storage and utilization 
patterns in the submersed macrophytes, Myriophyllum spica- 
tum and Vallisneria americana. Titus, J.E.; Adams, M.S. 
(Univ. of Wisconsin, Madison). American Midland Naturalist 
; 102: No. 2, 263(24 Jul 1978). 

A prolonged dormant period for Vallisneria americana is one 
of the conspicuous differences between it and Myriophyllum spica- 
tum, another submersed macrophyte with which it co-occurs in the 
littoral zones of lakes of Madison, Wisconsin. To test the hypothesis 
that ample storage of total nonstructural carbohydrates (TNG) by 
V. americana could support a growth to compensate for its shorter 
growing season, plant tissues were collected over two annual cycles 
and analyzed for TNC. Both species exhibited marked seasonal pat- 
terns in % TNC in above- and below-sediment plant parts. Mean 
TNC values in M. spicatum tissues ranged from 1.6 to 19.0% for 
roots and 2.0 to 20.0% for shoots. The low values were associated 
with the spring growth flush. Analysis of variance revealed signifi- 
cant differences in these TNC storage and utilization patterns for 
roots and shoots, plants collected at different sites and plants col- 
lected at different times. Vallisneria americana tissues ranged from 
4% to 28% TNC during the growing season, while winter bud 
TNC values were ca. 45%. By virtue of low winter biomass, how- 
ever, the total reserves in the Vallisneria community were inad- 
equate to permit compensation for a late start in the spring, prompt- 
ing us to reject our hypothesis. 


5202 Chemicals Monitoring And Transport 


12812 (BNL—51214) Fate of human viruses in ground- 
water recharge systems. Vaughn, J.M.; Landry, E.F. (Brook- 
haven National Lab., Upton, NY (USA)). Mar 1980. Con- 
tract AC02-76CH00016. 71p. NTIS, PC A04/MF AO1. 

The overall objective of this research program was to deter- 
mine the ability of a well-managed tertiary effluent-recharge system 
to return virologically acceptable water to the groundwater aquifer. 
The study assessed the quality of waters renovated by indigenous 
recharge operations and investigated a number of virus-soil interre- 
lationships. The elucidation of the interactions led to the establish- 
ment of basin operating criteria for optimizing virus removal. Raw 
influents, chlorinated tertiary effluents, and renovated wastewater 
from the aquifer directly beneath a uniquely designed recharge test 
basin were assayed on a weekly basis for the presence of human 
enteroviruses and coliform bacteria. High concentrations of viruses 
were routinely isolated from influents but were isolated only on 
four occasions from tertiary-treated sewage effluents. In spite of the 
high quality effluent being recharged, viruses were isolated from 
the groundwater observation well, indicating their ability to pene- 
trate the unsaturated zone. Results of poliovirus seeding experi- 
ments carried out in the test basin clearly indicated the need to op- 
erate recharge basins at low (e.g. 1 cm/h) infiltration rates in areas 
having soil types similar to those found at the study site. The 
method selected for reducing the test basin infiltration rate involved 
clogging the basin surface with settled organic material from highly 
turbid effluent. Alternative methods for slowing infiltration rates 
are discussed in the text. 


12813 (CONF-800416—, pp 89-99) Spill control initia- 
tives at Paducah. Conrad, M.C.; Ross, K.A. (Paducah Gas- 
eous Diffusion Plant, KY). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

During the 1978 to 1979 period, three reportable oil spills 
occurred at the Paducah Gaseous Diffusion Plant and were report- 
ed in accordance with established reporting procedures. All three 
spills were investigated by the US Coast Guard which has a marine 
safety office located in nearby Paducah, Kentucky. Although two 
of these spills were relatively small (less than 50 gallons), one spill 
exceeded 17,000 gallons and was considered to be a major spill. 
The large spill resulted from misvalving of No. 2 fuel oil at the C- 
600 steam plant in March, 1979. As a result of this spill, accident 
investigations were conducted by Paducah plant management and 
by DOE. Table 1 shows the major recommendations resulting from 
these accident investigations. Also as a result of these spills and rec- 
ommendations from the investigations, plant management increased 
actions to prevent future spills. Recommendations from the oil spill 
investigations were given priority, and action plans were monitored 
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by use of the Quality Assurance Follow-Up Log System. QA coor- 
dinators from each division followed the progress of the action plan 
to insure timely completion of each step. 


12814 (CONF-800416—, pp 433-440) Y-12 development 
goals in pollutant discharge monitoring. Bogard, J.S. (Union 
Carbide Corp., Oak Ridge, TN). Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

The Y-12 Plant Development Division is initiating activity in 
the areas of air and water discharge monitoring. The environmental 
Monitoring Program (EMP) has been established to obtain and 
evaluate commercial systems for Plant use in monitoring specific 
pollutants and to develop new instruments and techniques in step 

with the latest technical advances and regulatory changes. A com- 
’ merical system, the Infrared Oil Film Monitor, has already been in- 
stalled on Poplar Creek and is currently being tested for its ability 
to detect floating oil. Tunable diode lasers will form the basis for 
development of instruments to monitor ambient and stack gas emis- 
sions for a variety of pollutants by infrared absorption spectropho- 
tometry. 


12815 (PB—80-200140) Formation and control of trihalo- 
methanes in chlorinated drinking waters containing fulvic 
acid. Technical completion report. O’Brien, D.J.; Bixby, 
R.L.; Jewett, M.A.; Stewart, K.M. (New Hampshire Univ., 
Durham (USA). Water Resources Research Center). May 
1980. Contract DI-14-34-0001-8031. 93p. NTIS, PC A05/ 
MF AOI. 

The formation of halogenated organic compounds in drink- 
ing waters is a potentially serious environmental problem. This 
study examined the production of trihalomethanes by the chlorina- 
tion of drinking waters containing fulvic acid and the effects of 
conventional water treatment processes on this phenomenon. Ini- 
tially, fulvic acid was further fractionated into four subfractions by 
column chromatographic techniques. Chemical analysis via C-H-N- 
O elemental analysis, infrared spectroscopy, and nuclear magnetic 
resonance spectroscopy was employed to gain information on func- 
tional group content and distribution. The chlorination of fulvic 
acid fractions confirmed that fulvic acid compounds are significant 
precursors to trihalomethane formation and indicated that a number 
of chemical structures and functional groups is involved in the ha- 
loform reaction. The removal of fulvic acid in coagulation process- 
es and its relationship to trihalomethane formation upon subsequent 
chlorination were studied in controlled experiments. Results indi- 
cated that coagulation does not uniformly remove all fulvic acid 
compounds. Evidence suggests that low molecular weight aromatic 
compounds are poorly removed by coagulation processes. In addi- 
tion, studies demonstrated that the chloroform yield of fulvic acid 
compounds decreased significantly following coagulation. 


12816 (PB—80-203193) Groundwater quality monitoring 
of western coal strip mining: preliminary designs for re- 
claimed mine sources of pollution. Everett, L.G.; Hoylman, 
E.W. (General Electric Co., Santa Barbara, CA (USA). 
Center for Advanced Studies). Jun 1980. Contract EPA-68- 
03-2449. 50p. NTIS, PC A03/MF AO1. 

This report is the fourth in a series of studies to assess the 
impact on groundwater quality of coal strip mining in the western 
United States. Presented are preliminary groundwater monitoring 
design guidelines for reclaimed mine areas, including regarded 
spoils and reclamation aids. The study area for this report is Camp- 
bell County, Wyoming, which overlies one of the major coal fields 
in the Powder River Basin. 


12817 Tidal-powered water sampler. Hayes, D.W.; 
Harris, S.D.; Stoughton, R.S. (E.I. du Pont de Nemours and 
Co., Aiken, SC). Limnology and Oceanography ; 25: No. 4, 
761-764(Jul 1980). 

A tidal-powered compositing water sampler has been de- 
signed to operate over a wide range of tides. It can sample water 
over long periods without attention and can be made from inexpen- 
sive hardware components and two check valves. The working 
principle of the sampler is to use the reduction of pressure by the 
falling tide and the stored pressure from the previous high tide to 
pump water into a collection bottle. The sampler can produce a 
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constant volume of water per tidal cycle over a tidal range of 2 to 
4 m. 


12818 Infaunal benthos of a natural ol seep in the Santa 
Barbara Channel. Spies, R.B.; Davis, P.H. (Univ. of Califor- 
nia, Livermore). Contract W-7405-ENG-48. Marine Biology 
(Berlin) ; 50: 227-237(1979). 

We are studying a diverse infaunal benthic community that 
exists in the fine sand sediments of a shallow (16 m) natural oil seep 
near Santa Barbara, California, USA. The study area and sampling 
methods are described in this introductory paper. Data presenicd 
indicate the adequacy of sampling in revealing horizontal patchiness 
and vertical faunal distributions. The infauna of the seep and of a 
nearby comparison area, without seepage but of similar depth and 
sediment type, are compared. The data dicate a consistently 
larger but fluctuating density of organisms at the seep station. How- 
ever, Shannon-Weaver diversity (H’ = 1.6 to 1.7), Peilou’s even- 
ness (J = 0.80 to 0.81), and measures of dominance-diversity with 
estimates of graphical skewness (0.66 to 0.68) and kurtosis (1.2 to 
1.4) are all similar for the two stations. The rank correlation of 
common species at the stations is significant according to 
Spearman's rho. Species common to both stations account for 85 to 
95% of the individuals, further indicating the high degree of simi- 
larity between stations. Denser populations of oligochaetes and the 
maldanid polychaete Praxillella affinis pacifica suggest some advan- 
tages for deposit feeders at the seep station. Mats of the bacterium 
Beggiatoa sp. are associated with localized intense oil seepage. Hy- 
potheses suggesting trophic enrichment and biochemical adaptation 
at the seep are presented. 


12819 Perturbation analysis of the New York Bight. 
Tingle, A.G.; Dieterle, D.A.; Walsh, J.J. (Brookhaven Na- 
tional Lab., Upton, NY). pp 395-435 of Ecological processes 
in coastal and marine systems. Livingston, R.J. (ed.). New 
York, NY; Plenum Publishing Corp. (1979). 

The physical transport of pollutants, their modification by 
the coastal food web, and their transfer to man are problems of in- 
creasing complexity on the continental shelf. In an attempt to sepa- 
rate cause and effect, a computer modeling technique is applied to 
problems involving the transport of pollutants as one tool in assess- 
ment of real or potential coastal perturbations. Approaches for fur- 
ther development of models of the biological response within the 
coastal marine ecosystem are discussed. The present perturbation 
analyses consist of (1) a circulation submodel; (2) a simulated trajec- 
tory of a pollutant particle within the flow field; and (3) a time- 
dependent wind input for each case of the model. The circulation 
model is a depth-integrated, free surface formulation that responds 
to wind stress, bottom friction, the geostrophic pressure gradient, 
the Coriolis force, and bottom topography. The transport diffusion 
model is based on Lagrangian mass points, or particles, moving 
through an Eulerian grid. The trajectories of material moving on 
the surface and in the water column are computed. It has the ad- 
vantage that the history of each particle is known. These models 
have been able to successfully (1) reproduce drift card data for de- 
termining the probabilities of a winter oil spill beaching within the 
New York Bight; (2) analyze the source of flotables encountered on 
the south shore of Long Island in June 1976; and (3) predict the 
trjectory of oil spilled in the Hudson River after it had entered the 
New York Bight Apex. 
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REFER ALSO TO CITATION(S) 12037, 12060, 12068, 12777, 12798, 12964 


12820 (DP-MS—80-104) Proportional counting tech- 
niques for routine tritium analyses at environmental levels. 
Bowman, W.W.; Hughes, M.B. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 1981. 
Contract AC09-76SR00001. 9p. (CONF-810409—2). NTIS, 
PC A02/MF AOl1. 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

Techniques and procedures were developed to routinely ana- 
lyze samples for tritium as part of research and monitoring pro- 
grams on the transport of radionuclides released from the Savannah 
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River Plant site. Because tritium concentrations in the environment 
are low, trace analysis methods were developed. The primary anal- 
ysis technique involves converting aqueous samples to hydrogen 
gas which is mixed with propane and assayed in proportional 
counters. Counter background is reduced by massive shielding, an- 
ticoincidence gating with plastic scintillators, and pulse shape dis- 
crimination. The overall sensitivity for tritium is 0.02 pCi/g of 
water with a demonstrated precision of 6.3% at 1 pCi/g of water. 


5204 Thermal Effluents Monitoring And Transport 


12821 (PB—80-199698) Regional inferences based on 
water quality monitoring data. Technical report. Miller, R.B.; 
Bell, W.; Wang, R.Y.Y.; Ferreiro, O. (Wisconsin Univ., 
Madison (USA). Water Resources Center). 1980. Contract 
DI-14-34-0001-8053. 113p. NTIS, PC A06/MF AOl1. 

High-frequency temperature variations were measured at 
seven depths, from the water surface to 3 m, at a point 130 m from 
the cooling-water outfall of a power plant on Lake Michigan. The 
data are analyzed using spectra, correlation functions, and probabil- 
ity distributions. The sharp thermal fronts observed in the data are 
related to the surface thermal fronts seen using airborne infrared 
scanning, and to laboratory studies of instabilities in mixing layers 
between uniformly flowing and quiescent fluids. 


5205 Site Resource And Use Studies 


12822 (PB—80-201395) A review of the current status of 
the American shad ‘(Alosa sapidissima)’ in the Susquehanna 
River. Special report. Sidell, B.D. (Johns Hopkins Univ., 
Baltimore, MD (USA). Chesapeake Bay Inst.). Feb 1979. 
50p. NTIS, PC A03/MF AOl1. 

During the last two hundred years there has been a dramatic 
and sustained decline in the American shad fishery of the Susque- 
hanna River. Among the explanations most often advanced for this 
decline are overfishing, both in the Chesapeake Bay and in the 
river itself; construction of dams (canal-feeder and hydro-electric) 
or other obstructions to passage of anadromous fishes; and deleteri- 
ous effects on water quality caused by mining wastes, sawmill pulp 
wastes, municipal sewages and increased agricultural activity in the 
watershed leading to fluctuations in flow characteristis of the river. 
This report attempts to answer these questions. 


12823 (PB—80-203482) A study of the striped bass in the 
marine district of New York State. Completion report 1 Apr 
76-31 Mar 79. Young, B.H. (New York State Dept. of Envi- 
ronmental Conservation, Albany (USA). Div. of Marine Re- 
sources). May 1980. 95p. NTIS, PC A05/MF AO1. 

Between April of 1976 and March of 1979, a total of 9,791 
striped bass were netted from western Long Island Sound, the 
Hudson River and the heated plume at the Northport Power Sta- 
tion using beach seines and gill nets. Of these, 1,854 striped bass 
were collected in western Long Island Sound, 1,701 of which were 
tagged and released. Most of these fish were less than two years 
old. In the Hudson River, 7,920 young-of-the-year and yearling 
striped bass were collected; 1,017 of this collection were tagged 
and released. In addition, 17 striped bass were collected, tagged and 
released in the heated plume at the Northport Power Station. 


5206 Regulations 


REFER ALSO TO CITATION(S) 11950, 11951, 12071, 12781 


12824 (PB—80-206097) A special report to the president 
and the congress. Reorganizing the federal effort in oceanic 
and atmospheric affairs. Volume II: background. (National 
Advisory Committee on Oceans and Atmosphere, Washing- 
ton, DC (USA)). Mar 1979. 316p. NTIS, PC Al4/MF A011. 

Volume II of a two-volume report on Federal organization 
for oceanic and atmospheric affairs is a collection of background 
material which resulted from a study by the National Advisory 
Committee on Oceans and Atmosphere. Volume II consists princi- 
pally of 20 issue and option papers that were prepared in conjunc- 
tion with two workshops. NACOA organized and conducted these 
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workshops to provide multifaceted discussion and insight concern- 
ing the Federal role in the oceans and atmosphere, current prob- 
lems, and possible solutions. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 12469, 12470 


12825 (DOE/TIC—3383) Energy: social and economic 
aspects. A bibliography. Grissom, M.C.; Thompson, L.M. 
(eds.). (Department of Energy, Oak Ridge, TN (USA). 
Technical Information Center). Jul 1980. 952p. NTIS, PC 
A99/MF AO1. 

This bibliography contains 3832 citations, most with ab- 
stracts, from the DOE Energy Data Base concerning social and 
economic impacts of energy and resource development. The period 
from January 1975 through June 1980 is covered. References in- 
clude books, monographs, journals, and reports. Included are refer- 
ences to impacts from the development and utilization of fossil 
fuels, nuclear energy, hydrogen, synthetic fuels, electric power, 
solar energy, geothermal energy, and other renewable energy 
sources. (DMC) 


5302 Assessment Of Energy Technologies 


12826 (DOE/EV—0057/2(Vol.1)) Inventory of Federal 
energy-related environment and safety research for FY 1979. 
Volume 1. Executive summary. (Department of Energy, 
Washington, DC (USA). Office of Program Coordination). 
Dec 1980. 53p. NTIS, PC A04/MF AO1. 

The FY 1979 Federal Inventory contains information on 
3506 federally funded energy-related environmental and safety re- 
search projects. The Inventory is published in two volumes: 
Volume I, an executive summary and overview of the data and 
Volume II, project listings, summaries, and indexes. Research and 
development (R and D) categories were reorganized into three 
main areas; environmental and safety control technology, technol- 
ogy impacts overview and assessments, and biological and environ- 
mental R and D and assessments. Federal offices submitting project 
data were: Council on Environmental Quality; Department of Agri- 
culture; Department of Commerce; Department of Defense; De- 
partment of Energy; Department of Health, Education, and Wel- 
fare; Department of Housing and Urban Development; Department 
of the Interior; Department of Transportation; Environmental Pro- 
tection Agency; National Aeronautics and Space Administration; 
Nuclear Regulatory Commission; National Science Foundation; 
Office of Technology Assessment; and Tennessee Valley Authority. 
The inventory also breaks out research sponsored by various feder- 
al agencies and the amount of funding provided by each in various 
research categories. The format and index system allows efficient 
access to information compiled. Users are able to identify projects 
by log agency, performing organization, principal investigator and 
subject. 


12827 (DOE/EV—0057/2(Vol.2)) Inventory of Federal 
energy-related environment and safety research for FY 1979. 
Volume II. Project listings and indexes. (Department of 
Energy, Washington, DC (USA). Office of Program Co- 
ordination). Dec 1980. 694p. NTIS, PC A99/MF AOI. 

This volume contains summaries of FY 1979 government- 
sponsored environment and safety research related to energy ar- 
ranged by log number, which groups the projects by reporting 
agency. The log number is a unique number assigned to each proj- 
ect from a block of numbers set aside for each contributing agency. 
Information elements included in the summary listings are project 
title, principal investigators, research organization, project number, 
contract number, supporting organization, funding level, related 
energy sources with numbers indicating percentages of effort de- 
voted to each, and R and D categories. A brief description of each 
project is given, and this is followed by subject index terms that 
were assigned for computer searching and for generating the print- 
ed subject index in the back of this volume. 
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128628 (PNL-SA—9051) TRAN-STAT statistics for envi- 
ronmental studies, No. 13. Gilbert, R.O. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Nov 1980. Con- 
tract AC06-76RL01830. 23p. NTIS, PC A02/MF AOl. 

This issue deals with evaluating the spatial distribution and 
amounts of spatial phenomena. The emphasis here is on radionu- 
clides, an application to such concerns as (a) evaluating risk to man 
of potential adverse health effects due to the dispersion of radionu- 
clides in the environment (air, soil, water), (b) evaluating the need 
to conduct decommissioning and decontamination operations before 
releasing formerly used nuclear facilities for unrestricted public use, 
(c) estimating the amounts of contaminated soil for removal to 
achieve specified residual levels, and (d) estimating patterns of 
radon concentrations in the vicinity of mill tailings piles. However, 
the potential for application of Kriging techniques to DOE pro- 
grams goes far beyond radionuclides. Some examples include (a) es- 
timating spatial distribution of particulates emitted from the stacks 
of coal-fired power plants, (b) evaluating the geologic structure and 
chemical composition of potential radionuclide waste repositories, 
(c) estimating the extent to which chemical and toxic wastes have 
spread through the environment at disposal sites, (d) estimating ura- 
nium ore reserve deposits and, (e) prospection and exploitation of 
oil fields and coal reserves. 


12829 Air commission joins Clean Air Act debate. 
Ember, L.R. (C & EN, Washington, DC). Chemical and En- 
gineering News (Washington, D.C.) ; 59: No. 6, 18-20(9 Feb 
1981). 

The National Commission on Air Quality recently issued 
draft report to Congress assesses the Clean Air Act's impact on air 
quality, economic growth, and energy development. The report 
further discusses the costs and benefits of the law, especially those 
relating to future energy resource development. (DLS) 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 11915, 11916, 12298 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 12826, 12827 


5501 Behavioral Biology 
REFER ALSO TO CITATION(S) 12951 


12830 Aggregation error in ecological models. O'Neill, 
R.V.; Rust, B. (Oak Ridge National Lab., TN). Ecological 
Modelling ; 7: 91-105(1979). 

Models of complex ecosystems require the representation of 
a large number of components by a few variables. The exact nature 
of the limitations imposed by this abstraction process has received 
surprisingly little treatment. In this study, models with k variables 
were taken, for the sake of argument, to exactly represent a system. 
Models with k - n variables were then developed for the same 
system and differences in output examined. As a result of the study, 
we suggest some simple rules for minimizing aggregation error, in- 
cluding lumping components with similar turnover times and lump- 
ing rare species with common ones. 


12831 Ecology of colors of firefly bioluminescence. Lall, 
A.B. (Johns Hopkins Univ., Baltimore, MD); Seliger, H.H.; 
Biggley, W.H.; Lloyd, J.E. Science ; 210: 560-562(31 Oct 
1980). 

Dark-active North American fireflies emit green biolumines- 
cence and dusk-active species emit yellow, in general. Yellow light 
and yellow visual spectral sensitivity may be adaptations to increase 
the signal-to-noise (that is, foliage-reflected ambient light) ratio for 
sexual signaling during twilight. The peaks of the electroretinogram 
visual spectral sensitivities of four species tested, two dark- and two 
dusk-active, correspond with the peak of their bioluminescent emis- 
sions. 
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12832 Induction of suspension feeding in spionid poly- 
chaetes by high particulate fluxes. Taghon, G.L.; Nowell, 
A.R.M.; Jumars, P.A. (Washington Univ., Seattle). Contract 
AT06-76-EV-75026. Science ; 210: 562-564(31 Oct 1980). 

The feeding behavior of three species of spionid polychaetes 
varied with water velocity. At moderate flows the worms ceased 
deposit feeding, formed their feeding tentacles into helices, and 
lifted them into the water column to capture material in suspension. 
This behavior was apparently a response to increased flux of sus- 
pended matter at high flows rather than to flow velocity alone. Or- 
ganisms capable of switching their feeding behavior may be 
common in dynamically variable benthic environments. 


12833 Periodicities in Atlantic Coast striped bass 
(Morone saxatilis) commercial fisheries data. Van Winkle, 
W. (Oak Ridge National Lab., TN); Kirk, B.L.; Rust, B.W. 
Contract W-7405-ENG-26. Journal of the Fisheries Research 
Board of Canada ; 36: 54-62(1979). 

Atlantic Coast striped bass (Morone saxatilis) commercial 
fisheries data are examined for periodicities in the appearance of 
dominant year-classes using autocorrelation and spectral-analysis 
techniques. Results obtained using maximum entropy and classical 
Fourier spectral-analysis methods are compared. Statistically signifi- 
cant periodicities of approximately 20 y and of 6 to 8 y are 
common to the time series for most states and regions. Since the 
periodicities are neither very pronounced nor simple, it is difficult 
to isolate the causative factors, which are more likely to be density- 
independent environmental factors enhancing survival of the young 
than intrinsic characteristics of the life cycle of striped bass. The 
spectra for Maryland landings and Maryland landings per unit gear 
are nearly identical, suggesting that at least for Maryland the land- 
ings and landings-per-unit-gear data are approximately equally reli- 
able as indices of stock size. The structure of the North Carolina 
time series is unique, which supports the opinion that this stock 
does not mix appreciably with Chesapeake and Hudson stocks. 
Impact assessments and monitoring programs should not be predict- 
ed on the expectation of pronounced or simple periodicities of 6 
years or any other time interval in the appearance of dominant 
year-classes in Atlantic Coast striped bass populations. 


5502 Biochemistry 


12834 m’Guanosine in tRNA of Escherichia coli. Shu- 
gart, L.; Chastain, B. (Oak Ridge National Lab., TN). Jnter- 
national Journal of Biochemistry ; 10: 155-157(1979). 

The nucleoside content of six different individual tRNAs 
was re-investigated. Particular emphasis was placed on obtaining an 
accurate, quantitative estimation of the amount of the minor nucleo- 
side m’ guanosine which was found to occur at less than one full 
residue in tRNA/sup Phe/(E.coli) and tRNA/sup Arg/(E. coli) but 
not in the other species of tRNAs examined. Several hypotheses to 
explain this observation are discussed. 


12835 Regulation of metallothionein synthesis in HeLa 
cells by heavy metals and glucocorticoids. Karin, M.; Slater, 
E.P.; Herschman, H.R. (Univ. of California, Los Angeles). 
Contract DE-AM03-76-SF-00012. Journal of Cellular Physi- 
ology ; 106: No. 1, 63-74(Jan 1981). 

Metallothioneins (MTs) are low molecular weight, cysteine- 
rich proteins that bind heavy metals. MT induction occurs in liver 
in response to either heavy metal (Zn** or Cd** ) administration or 
stress. The synthesis of MT can also be induced by either heavy 
metals or glucocorticoid hormones in HeLa cells cultured in serum- 
free medium. Induction of MT by zinc is subject to desensitization. 
In contrast, dexamethasone (dex) induction results in a continued 
elevation in the rate of MT synthesis. The stability of MT is de- 
pendent on the availability of metal; consequently, MT induced by 
dex is degraded much more rapidly (half-life of 11 to 12 hours) 
than MT induced by elevated zinc levels (half-life of 36 to 38 
hours). Removal of either inducer results in biphasic degradation 
curves, as apothionein and zinc come into balance. In contrast, 
deinduction kinetics for MT synthesis following removal of the two 
inducers (zinc and dex) are the same, with a half-life of two and 
one-half hours. Inhibition of RNA synthesis blocks deinduction 
after removal of inducer. Induction of MT occurs in a wide variety 
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of species, from blue-green algae to man. This system should pro- 
vide an excellent model for the comparative biochemistry of regula- 
tion of gene expression. 


12836 Na*, K*-ATPase in HeLa cells after prolonged 
growth in low K* or ouabain. Pollack, L.R.; Tate, E.H.; 
Cook, J.S. (Univ. of Tennessee, Oak Ridge). Contract W- 
7405-ENG-26. Journal of Cellular Physiology ; 106: No. 1, 
85-97(Jan 1981). 

Effects of long-term, subtotal inhibition of Na*-K* trans- 
port, either by growth of cells in sublethal concentrations of oua- 
bain or in low-K* medium, are described for HeLa cells. After pro- 
longed growth in 2 x 10~* M ouabain, the total number of ouabain 
molecules bound per cell increases by as much as a factor of three, 
mostly due to internalization of the drug. There is only about a 
20% increase in ouabain-binding sites on the plasma membrane, 
representing a modest induction of Na*, K*-ATPase. In contrast, 
after long-term growth in low K* there can be a twofold or greater 
increase in ouabain binding per cell, and in this case the additional 
sites are located in the plasma membrane. The increase is reversible. 
To assess the corresponding transport changes, we have separately 
estimated the contributions of increased intracellular [Na*] and of 
transport capacity (number of transport sites) to transport regula- 
tion. During both induction and reversal, short-term regulation is 
achieved primarily by changes in [Na*]. More slowly, long-term 
regulation is achieved by changes in the number of functional trans- 
porters in the plasma membrane as assessed by ouabain binding, V/ 
sub max/ for transport, and specific phosphorylation. Parallel expo- 
sure of cryptic Na*, K*-ATPase activity with sodium dodecy] sul- 
fate in the plasma membranes of both induced and control cells 
showed that the ‘induction cannot be accounted for by an exposure 
of preexisting Na*, K*-ATPase in the plasma membrane. Analysis 
of the kinetics of reversal indicates that it may be due to a post- 
translational event. 


12837 Further characterization of human fibrobiast apur- 
inic/apyrimidinic DNA endonucleases: the definition of two 
mechanistic classes of enzyme. Mosbaugh, D.W.; Linn, S. 
(Univ. of California, Berkeley). Contract DE-AS03- 
76SF0034. Journal of Biological Chemistry, The ; 255: No. 24, 
11743-11752(25 Dec 1980). 

Two classes of apurinic/apyrimidinic (AP) 
endodeoxyribonucleases have been isolated from cultured human fi- 
broblasts. AP endonuclease I cleaves on the 3’-side of the AP site 
to produce 3’-deoxyribose- and 5’-phosphomonoester termini, which 
are not efficient primers for Escherichia coli DNA polymerase I. 
The endonuclease does not activate termini made by preparations 
of E. coli endonuclease III upon partially depurinated DNA to sup- 
port DNA synthesis. The latter enzyme also incises the substrate to 
produce 3’-deoxyribose termini. We have classified AP endonu- 
cleases with such a cleavage specificity as Class 1. Human fibroblast 
AP endonuclease II cleaves on the 5’-side of the AP site to produce 
3'-hydroxyl nucleotide- and deoxyribose 5-phosphate termini. DNA 
synthesis occurs from these incisions at a rate similar to that ob- 
served from nicks formed by Neurospora crassa endonuclease. We 
have defined human fibroblast AP endonuclease II as being a 
member of Class II AP endonucleases, those forming 5’-deoxyri- 
bose phosphate termini. AP endonuclease II will activate Class I 
endonuh AP endonuclease incisions to support DNA synthesis effi- 
ciently. The combined actionof AP endonuclease II with AP en- 
donuclease I or with E. coli endonuclease III results in the removal 
of deoxyribose 5-phosphate from partially depyrimidinated DNA. 
Whereas normal human fibroblasts contain both AP endonucleases, 
fibroblasts cultured from persons with xeroderma pigmentosum 
complementation Group D lack AP endonuclease I activity, but 
contain a normal Class II AP endonuclease. This enzyme deficiency 
could explain several of the phenotypic characteristics of fibroblasts 
from this complementation group. As predicted by their specific- 
ities, human fibroblasts AP endonuclease II, but not AP endonu- 
clease I can remove the block of E. coli DNA polymerase I DNA 
synthesis that occurs when T4 uv endonuclease incises DNA sub- 
strates containing pyrimidine dimers. 
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12838 Primary electron acceptors in plant photosynthesis. 
Fajer, J. (Brookhaven National Lab., Upton, NY); Davis, 
M.S.; Forman, A.; Klimov, V.V.; Dolan, E.; Ke, B. Con- 
tract AC02-76CH00016. Journal of The American Chemical 
Society ; 102: No. 23, 7143-7145(5 Nov 1980). 

Results of electron spin resonance and electron nuclear 
double resonance are presented which establish that in subchloro- 
plast fragments enriched in photosystem II reaction centers, the 
trapped primary electron acceptor exhibits magnetic characteristics 
very similar to those of the monomeric anion radical of pheophytin 
A (Pheo) in vitro. In addition the mid-point potential and the opti- 
cal changes that accompany the reduction of the intermediary ac- 
ceptor in vivo closely parallel those observed for monomeric Pheo 
in vitro. It was concluded that pheophytin A is the most likely can- 
didate as the primary electron acceptor of charge separation in- 
duced by light in the photosystem II of plant photosynthesis. 
(DMC) 


12839 Thin-layer peptide mapping: quantitative analysis 
and sequencing at the nanomole level. Fishbein, J.C.; Place, 
A.R.; Ropson, I.J.; Powers, D.A.; Sofer, W. (Johns Hopkins 
Univ., Baltimore, MD). Contract EY-76-S-02-2965. Analyt- 
ical Biochemistry ; 108: No. 1, 193-201(Oct 1980). 

Peptides separated by chromatography and electrophoresis 
on thin layers of silica gel G were scraped off and hydrolyzed 
without prior removal of the silica. The complete amino acid com- 
position, including tryptophan content, was obtained for each pep- 
tide. Contaminating amino acids were in sufficiently low concentra- 
tions that accurate quantitation of less than 1 nmol was possible. 
Peptides were eluted from the silica in high yield providing materi- 
al suitable for sequence determination. This method provides a 
rapid quantitative procedure that can be used to screen for protein 
variants and/or purify nanomole levels of peptides for primary 
structure studies. 


12840 Characterization of subcellular poly(a) RNA popu- 
lations by poly(U) Sepharose chromatography and discontinu- 
ous elution. Bynum, J.W. (Southern Illinois Univ., Carbon- 
dale); Volkin, E. Analytical Biochemistry ; 197: No. 2, 406- 
416(15 Sep 1980). 

Poly(U) Sepharose column chromatography was used to 
characterize the poly(A) RNA in RNA fractions differentially ex- 
tracted from mammalian cells and subcellular components. RNA 
fraction A was phenol extracted at pH 5.2 and 4°C and fraction B 
was phenol extracted from the residual material by elevating the 
extraction temperature and pH. With labeled RNA from HeLa 
cells, six peaks were isolated using a decreasing discontinuous KC] 
gradient (peaks I through IV), 1% sodium dodecylsulfate (peak V), 
and 90% formamide (peak VI). Peaks I through IV in fraction A 
were 0.8 to 2.3% polyadenylic acid; peak V was 2.9%; and peak 
VI, 16.7%. In fraction B RNA, peaks I through IV were 6 to 7.6% 
polyadenylic acid; peak V, 7.7%; and peak VI, 19.5%. After 24 h 
labeling of human myeloma cells to achieve a steady state, and sub- 
sequent subcellular fractionation, peak III was localized in RNA 
fraction B from the chromatin; this peak was not found in the poly- 
somes. These and other observations suggest that poly(U) Sephar- 
ose chromatography combind with a discontinuous elution scheme 
is a very sensitive procedure for monitoring metabolic changes in 
poly(A) RNA subpopulations with time, subcellular location, and 
RNA extraction procedure. 


12841 Isolation and derivatization of plasma taurine for 
stable isotope analysis by gas chromatography-mass spectrom- 
etry. Irving, C.S.; Klein, P.D. eee National Lab., IL). 
Contract W-31-109-ENG-38. Analytical Biochemistry ; 107: 
No. 1, 251-259(1 Sep 1980). 

A method for the isolation and derivatization of plasma taur- 
ine is described that allows stable isotope determinations of taurine 
to be made by gas chromatography-mass spectrometry. The isola- 
tion procedure can be applied to 0.1 ml of plasma; the recovery of 
plasma taurine was 70 to 80%. For gc separation, taurine was con- 
verted to its dimethylaminomethylene methyl ester derivative 
which could not be detected by hydrogen flame ionization, but 
could be monitored readily by NHs chemical ionization mass spec- 
trometry. The derivatization reaction occurred partially on-column 
and required optimization of injection conditions. Using stable iso- 
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tope ratiometry multiple ion detection, [M + 2 + H]*/[M + H]* 
ion ratio of natural abundance taurine was determined with a stand- 
ard deviation of less than +-0.07% of the ratio. The [1,2- 
'8C}taurine/taurine mole ratios of standard mixtures could be accu- 
rately determined to 0.001. This stable isotope gc-ms method is suit- 
able for studying the plasma kinetics of [1,2-'*C]taurine in infants 
who are at risk with respect to taurine depletion. 


12842 Selective amplification of variants of a complex re- 
peating unit in DNA of a crustacean. Christie, N.T. (Univ. of 
Tennessee, Knoxville); Skinner, D.M. Contract W-7405- 
ENG-26. Proceedings of the National Academy of Sciences of 
the United States of America ; 77: No. 5, 2786-2790(May 
1980). 

The nucleotide sequence of the repeating unit of a fraction 
of the highly repetitive DNA of the red crab, Geryon quinquedens, 
is reported. Treatment of total DNA with HindIII nuclease pro- 
duced an 81-base-pair monomer and multimers to the size of an oc- 
tamer. Several of the multimers contained large amounts of frag- 
ments of variant sequences, which cannot easily be explained by 
random mutation alone. That the alterations were not random was 
corroborated by divergence measurements made on the distribution 
of Hha I nuclease sites within several multimers. The analyses 
showed that a fraction of each of them is characterized by 4% di- 
vergence, while the amounts of dimer, tetramer, and octamer sug- 
gest that they have undergone 2 to 4 times more divergence than 
that. These results, coupled with the data on sequence variants that 
are more prevalent in the dimer, indicate that amplification of di- 
vergent repeating units could easily explain enhanced amounts of 
selected multimers. 


12843 Rare structural variants of human and murine uro- 
porphyrinogen I synthase. Meisler, M.H.; Carter, M.L.C. 
(Univ. of Michigan Medical School, Ann Arbor). Contract 
E(11-1) (2828). Proceedings of the National Academy of Sci- 
ences of the United States of America ; 77: No. 5, 2848- 


2852(May 1980). 

An isoelectric focusing method for detection of structural 
variants of the enzyme uroporphyrinogen I synthase [porphobilino- 
gen ammonia-lyase (polymerizing), EC 4.3.1.8] in mammalian tis- 
sues has been developed. Mouse and human erythrocytes contain 
one or two major isozymes of uroporphyrinogen I synthase, respec- 
tively. Other tissues contain a set of more acidic isozymes that are 
encoded by the same structural gene as the erythrocyte isozymes. 
Mouse populations studied with this method were monomorphic 
for uroporphyrinogen I synthase, with the exception of one feral 
mouse population. The pedigree of a human family with a rare 
structural variant is consistent with autosomal linkage of the struc- 
tural gene. This system provides a convenient isozyme marker for 
genetic studies and will facilitate determination of the chromosomal 
location of the uroporphyrinogen I synthase locus. 


12844 Mechanism of 3’ — 5’ exonuclease associated with 
phage T5-induced DNA polymerase: processiveness and tem- 
plate specificity. Das, S.K.; Fujimura, R.K. (Univ. of Ten- 
nessee, Oak Ridge). Contract W-7405-ENG-26. Nucleic 
Acids Research ; 8: No. 3, 657-671(1980). 

TS-induced DNA polymerase has an associated 3’ — 5’ ex- 
onuclease activity. Both single-stranded and duplex DNA are hy- 
drolyzed by this enzyme in a quasi-processive manner. This is indi- 
cated by the results of polymer-challenge experiments utilizing 
product analysis techniques. Due to the quasi-processive mode of 
hydrolysis, the kinetics of label release from the 3’-terminally la- 
beled oligonucleotide substrates, annealed to complementary homo- 
polymers, show an initial high rate of hydrolysis. In the case of 
both single-stranded and duplex DNA substrates, hydrolysis seems 
to continue, at best, up to the point where the enzyme is five or six 
nucleotides away from the 5’-end. The enzyme carries out mis- 
match repair, as evidenced by experiments with primer molecules 
containing improper base residues at the 3’-OH terminus. Control 
experiments with complementary base residues at the 3’-end indi- 
cate that extensive removal of terminal residue takes place in the 
presence of dNTP’s only when such residues are improper in the 
Watson-Crick sense. 
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12845 Interaction of nicotinic receptor affinity reagents 
with central nervous system a-bungarotoxin-binding entities. 
Lukas, R.J.; Bennett, E.L. (Univ. of California, Berkeley). 
Contract W-7405-ENG-48. Molecular Pharmacology ; 117: 
149-155(1980). 

Membrane-bound a-bungarotoxin-binding entities derived 
from rat brain are found to interact specifically with the affinity 
reagents maleimidobenzyltrimethylammonium (MBTA) and bro- 
moacetylcholine (BAC), originally designed to label nicotinic ace- 
tylcholine receptors from electroplax and skeletal muscle. Follow- 
ing treatment of membranes with dithiothreitol, all specific toxin 
binding sites are irreversibly blocked by reaction with MBTA or 
BAC. Affinity reagent labeling of dithiothreitol-reduced membranes 
is prevented (toxin binding sites are not blocked) by prior alkylac- 
tion with N-ethylmaleimide, by prior oxidation with dithiobis(2-ni- 
trobenzoic acid), or by incubation with neurotoxin. Reversibly asso- 
ciating cholinergic agonists and antagonists retard the rate of affin- 
ity reagent interaction with toxin receptors. The apparent rates of 
affinity reagent alkylation of toxin receptors, and the influences of 
other sulfhydryl/disulfide reagents on affinity labeling are compara- 
ble to those observed for reaction with nicotinic acetylcholine re- 
ceptors in the periphery. The results provide further evidence that 
central nervous system a-bungarotoxin receptors share a remark- 
able number of biochemical properties with nicotinic receptors 
from the periphery. 


12846 Interaction of human plasma high density lipopro- 
tein HDI, with synthetic saturated phosphatidylcholines. 
Gong, E.L.; Nichols, A.V. (Univ. of California, Berkeley). 
Lipids ; 15: No. 2, 86-90(1980). 

The interaction of human plasma high density lipoprotein 
HDL (d 1.063 to 1.125 g/ml) with sonicated dispersions of syn- 
thetic saturated phosphatidylcholines, dipalmitoyl- (diCisPC), di- 
myristoyl-(diC;4PC), didodecanoyl-(diC;2PC), didecanoyl- 
(diCioPC), and dioctanoyl-(diCsPC) L-alpha phosphatidylcholine, 
was investigated. Incubation (4.5 hr, 37 C) of HDL2 with diC,4PC, 
diCi2PC, diCioPC and diCsPC followed by gradient gel electro- 
phoresis or preparative ultracentrifugation resulted in a redistribu- 
tion of apolipoprotein A-I (apoA-I). The extent of redistribution de- 
pended on the molar ratio of the phospholipid to HDL» in the incu- 
bation mixture. Redistributed apoA-I occurred as lipid-free apoA-I 
and/or as complexes of apoA-I with phosphatidylcholine. Increas- 
ing the length of time of ultracentrifugation of the interaction mix- 
tures did not increase the extent of redistribution. No redistribution 
of apoA-I was detected following incubation and gradient gel elec- 
trophoresis or preparative ultracentrifugation of mixtures of HDL. 
with dispersions of diCiePC. 


12847 Simulation of grana stacking in a model membrane 
system: mediation by a purified light-harvesting pigment-pro- 
tein complex from chloroplasts. Mullet, J.E.; Arntzen, C.J. 
(Univ. of Illinois, Urbana). Contract EE-77-S-02-4475. Bio- 
chimica et Biophysica Acta ; 589: 100-117(1980). 

Numerous previous studies have implicated the involvement 
of the light-harvesting complex in mediating grana stocking in 
intact chloroplast membranes. The data presented herein provide a 
simulation of the membrane appression phenomena using a single 
class of chloroplast-derived membrane subunits. The data demon- 
strate that specific surface-localized regions of the light-harvesting 
complex are involved in membrane-membrane interactions. 


12848 Interaction of human plasma high-density lipopro- 
tein HDL/sub 2b/ with discoidal complexes of 
dimyristoylphosphatidylcholine and apolipoprotein A-I. Nich- 
ols, A.V.; Gong, E.L.; Blanche, P.J.; Forte, T.M. (Univ. of 
California, Berkeley). Biochimica et Biophysica Acta ; 617: 
480-488(1980). 

The interaction of HDL/sub 2b/, a major subclass (d = 
1.063 to 1.100 g/ml) of human plasma high-density lipoproteins, 
with discoidal complexes composed of 
dimyristoylphosphatidylcholine (DMPC) and apolipoprotein A-I 
(weight ratio, DMPC/apolipoprotein A-I (2.1 to 2.5:1); dimensions, 
10.0 x 4.4 nm) was investigated. Incubation at 37°C for 4.5 h of 
HDL/sub 2b/ with discoidal complexes resulted in a transfer of 
DMPC from the discoidal complexes to the HDL/sub 2b/, a re- 
lease of lipid-free apolipoprotein A-I from the discoidal complexes 
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during such transfer, and a dissociation of some apolipoprotein A-I 
from the HDL/sub 2b/ surface. The number of discoidal complexes 
degraded during interaction with HDL/sub 2b/ depended on the 
initial molar ratio of HDL/sub 2b/ to discoidal complexes. Ap- 
proximately one molecule of HDL/sub 2b/ was required for the 
degradation of one discoidal complex particle, and the degradation 
process appeared limited by the capacity of the HDL/sub 2b/ for 
uptake of DMPC. Degradation of discoidal complexes was also ob- 
served when human plasma LDL (d = 1.006 to 1.063 g/ml) was 
substituted for HDL/sub 2b/ in the interaction mixture. 


12849 Iododeoxyuridine administered to mice is de-iodin- 
ated and incorporated into DNA primarily as thymidylate. 
Commerford, S.L.; Joel, D.D. (Brookhaven National Lab., 
Upton, NY). Biochemical and Biophysical Research Commu- 
nications ; 86: No. 1, 112-118(15 Jan 1979). 

Iododeoxyuridylic acid, a structural analog of thymidylic 
acid, is extensively de-iodinated in vivo by the enzyme thymidylate 
synthetase. Substantial amounts of the deoxyuridylic acid formed 
by this process are subsequently methylated and incorporated into 
DNA as thymidine. As a result, when mice are given tritiated iodo- 
deoxyuridine, most of the tritium incorporated into their DNA is 
present in thymidine rather than in iododeoxyuridine. Some, but 
not nearly as much, tritium from tritiated bromodeoxyuridine is 
also incorporated into DNA thymidine. 


12850 Apolipoproteins and the structural organization of 
plasma lipoproteins: human plasma high density lipoprotein-3. 
Edelstein, C.; Kezdy, F.J.; Scanu, A.M.; Shen, B.W. (Univ. 
of Chicago, IL). Contract EY-76-C-02-0069. Journal of Lipid 
Research ; 20: 143-153(1979). 

The structural properties and functions of the plasma high 
density lipoproteins (HDL) have recently become the center of at- 
tention, largely because of their possible participation in the control 
of both lipid metabolism and the pathogenesis of atherosclerosis. In 
the past, several structural models of HDL have been proposed, 
each trying to encompass the rather scanty information available on 
the physical and chemical properties of these lipoproteins and of 
their constituents. With the accumulation of relevant experimental 
data, the theoretical models became more detailed and hence more 
useful for guiding the experimental work. We recently described a 
general model of lipoprotein structure, based largely on composi- 
tional data of the serum lipoproteins and on the molecular volumes 
and surface areas of their lipid and polypeptide constituents; at that 
time, we made no attempt to describe the surface organization of 
the apoproteins. In recent years, empirical methods have been de- 
veloped for prediction of the probability of secondary structure 
from amino acid sequence data. The reasonable success of some of 
these methods prompted us to apply them to the prediction of the 
secondary structure of the apolipoproteins at the lipoprotein sur- 
face. Thus, in the present studies we addressed ourselves to the 
question of the relationship between the secondary structure of apo- 
proteins and the structure of plasma lipoproteins. We focused pri- 
marily on human HDLs, because the primary amino acid sequence 
has been determined for its two main apolipoproteins: apoA-I and 
apoA-II. The C-peptides, although recognized as constituents of 
HDLzs, occur only in substoichiometric amounts. Since they prob- 
ably have no essential structural role in HDLs, they will only be 
considered in the context of the discussion. 


12851 Stimulation of dark CO, fixation by ammonia in 
isolated mesophyll cells of Papaver somniferum L. Hammel, 
K.E.; Cornwell, K.L.; Bassham, J.A. (Univ. of California, 
Berkeley). Contract W-7405-ENG-48. Plant and Cell Physi- 
ology (Kyoto) ; 20: No. 8, 1523-1529(1979). 

Addition of 2 mM ammonium ion to isolated mesophyll cells 
of Papaver somniferum resulted in a 3-fold or greater increase in 
their rate of dark 'C fixation, while even 0.1 mM NH,” nearly 
doubled that rate. The most rapid increase in the labeling of a meta- 
bolite occurred in aspartate, and was accompanied by a decrease in 
the steady-state level of labeled phosphoenolpyruvate. No change 
in labeled pyruvate level occurred, and alanine labeling declined. 
Ammonia ion addition had no effect on the respiratory rate of these 
cells in the dark. We conclude that NH,* stimulates phosphoenol- 
pyruvate carboxylation in this system, but has no detectable effect 
on the pyruvate kinase reaction in the dark. Our results are com- 
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pared with earlier findings and the possible regulatory function of 
ammonia is discussed. 


12852 Escherichia coli tRNA (uracil-5-)-methyltransfer- 
ase: inhibition by analogues of adenosylhomocysteine. Shu- 
gart, L.; Chastain, B. (Oak Ridge National Lab., TN). Con- 
tract W-7405-ENG-26. Enzyme ; 24: 353-357(1979). 

Structural analogues of adenosylhomocysteine (AdoHcy) 
have been tested as inhibitors of a tRNA(uracil-5-)-methyltransfer- 
ase preparation obtained from Escherichia coli. All analogues tested 
gave linear competitive inhibition kinetics with adenosylmethionine 
(AdoMet) as the variable substrate. Comparison of the K/sub i/ 
values obtained leads to the following conclusions concerning the 
specificity of the AdoMet-AdoHcy binding site on the enzyme: (1) 
the terminal amino group of the amino acid moiety is necessary for 
activity; (2) both a chiral change of the asymmetric carbon atom of 
homocysteine and the presence of the terminal carboxyl group con- 
tribute little towards inhibitory activity; (3) analogues in which the 
amino function of the adenyl moiety is modified or substituted are 
still potent inhibitors; (4) inhibitor specificity is considerably re- 
duced when adenine is replaced by a pyrimidine base. 


12853 Does DNA have two structures in solution that co- 
exist at equilibrium. Lozansky, E.D.; Sobell, H.M.; Lessen, 
M. (Univ. of Rochester, NY). pp 265-270 of Stereodynamics 
of molecular systems. Sarma, R.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From Proceedings of a symposium held at the State Univer- 
sity of New York; Albany, NY (23 April 1979). 

This paper proposes that different regions of DNA could 
have two discrete structures that coexist at equilibrium at a given 
temperature: B DNA and £ kinked DNA. £ kinked DNA corre- 
sponds to a second order phase transition in the polymer (different 
regions of DNA undergoing this transition at different tempera- 
tures) and arises from a specific normal mode oscillation in DNA 
structure that is excited by Brownian motion of solvent molecules. 


12854 Passive accumulation of magnesium, sodium, and 
potassium by chick calvaria. Brommage, R.; Neuman, W.F. 
(Univ. of Rochester, NY). Calcified Tissue International ; 28: 
57-63(1979). 

Four-day-old chick calvaria were used to determine the pas- 
sive concentrations of magnesium, sodium, and potassium in meta- 
bolically poisoned bone. When incubated in buffers containing the 
blood levels of sodium and magnesium, these calvaria contained 
sodium and magnesium at the identical concentrations found in 
freshly dissected calvaria. Calvarial sodium and magnesium levels 
coud be varied by altering the buffer concentrations of these ca- 
tions. The potassium content of metabolically poisoned calvaria in- 
cubated in buffers containing 4 mM potassium was less than 20% of 
the content of freshly dissected calvaria. When the buffer concen- 
trations of sodium and potassium were systematically varied, oua- 
bain-poisoned calvaria concentrated these cations in the bone extra- 
cellular fluid by a factor of approximately two above buffer cation 
levels. Presumably, the hydroxyapatite crystal zeta potential is re- 
sponsible for this concentrative phenomenon. These results are dis- 
cussed in terms of the control of the ionic content of the bone ex- 
tracellular fluid by the postulated bone membrane. 


12855 Ultrasensitive method for the measurement of 
human leukocyte calcium: lymphocytes. Lichtman, A.H.; 
Segel, G.B.; Lichtman, M.A. (Univ. of Rochester, NY). 
Clinica Chimica Acta ; 97: 107-121(1979). 

studies of the transport and distribution of calcium in leuko- 
cytes have been severely hampered by the inability to measure ac- 
curately and reproducibly the concentration of calcium in small 
numbers of cells. We have applied a recent development in analyt- 
ical chemistry, the graphite furnace atomic absorption spectropho- 
tometer, to this problem. The calcium content of human blood lym- 
phocytes was determined by both graphite furnace and convention- 
al flame atomic absorption spectrophotometry. The linearity, sensi- 
tivity and detection limits of the two techniques were compared. 
For measurement of calcium, the graphite furnace sensitivity was 
55 times higher in aqueous samples and 60 times higher in cell sam- 
ples than the flame technique. The detection limit of the graphite 
furnace was 800 times lower in aqueous samples and 1500 times 
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lower in cell samples. The enhanced sensitivity of this technique al- 
lowed us to prepare samples with 20 times fewer blood cells. We 
have employed this graphite furnace technique to measure lympho- 
cyte calcium content and its relationship to the calcium concentra- 
tion and proportion of serum in the suspending medium. The ex- 
changeable cell calcium, measured with *°Ca in the same samples, 
did not increase as serum was added to the medium. 


12856 Isolation of a stimulatory factor for nuclear DNA 
replication. Brewer, E.N. (Case Western Reserve Univ., 
Cleveland, OH). Contract EY-76-S-02-2486. Biochimica et 
Biophysica Acta ; 564: 154-161(1979). 

Aqueous extracts of isolated nuclei and intact plasmodia of 
Physarum contain a heat-stable stimulator of nuclear DNA replica- 
tion. The stimulatory factor is present throughout the mitotic cycle, 
and its activity is unaffected by prior exposure of plasmodia to cy- 
cloheximide. The stimulatory substance has been partially purified 
by heat treatment, precipitation with ethanol, chromatography on 
DEAE cellulose, and gel filtration. The purified material contains 
both carbohydrate and protein, and exhibits a molecular weight of 
about 30,000. The active substance increases the rate and overall 
extent of DNA replication in S-phase nuclei, but does not trigger 
the initiation of DNA synthesis in nuclei isolated from G2-phase 
plasmodia. The stimulatory material contains little or no deoxyri- 
bonuclease or DNA polymerase activity, and it does not affect 
DNA polymerase activity assayed using a purified DNA template. 


5503 Cytology 


REFER ALSO TO CITATION(S) 12836, 12855, 12856, 12937 


12857 Shedding of mitotic cells from the surface of multi- 
cell spheroids during growth. Landry, J.; Freyer, J.P.; Suth- 
erland, R.M. (Univ. of Rochester, NY). Contract DE- 
AC02-76EV03490. Journal of Cellular Physiology ; 106: No. 
1, 23-32(Jan 1981). 

During the growth of EMT6/Ro mammary tumor multicell 
spheroids, a large number of cells are shed into the suspension 
medium. The rate of cell shedding was 218 cells per square millime- 
ter of spheroid surface per hour, or up to 1.5% of the total spher- 
oid cell content per hour. Shed cells had a clonogenic capacity 
equal to that of exponential monolayer cultures and were further 
characterized by volume distribution, mitotic index, flow cytofluor- 
ometry, and autoradiography. The results indicated that cells are 
released from the spheroid surface at mitosis, presumably due to a 
loosening of the cell-to-cell attachment during this cycle phase. 
These mitotic cells, when placed in monolayer culture, attached 
and grew synchronously with a cell cycle time of about 13 hours. 
Shed cells kept in suspension culture had a similar cell cycle time, 
but these cells reaggregated immediately after mitosis. The results 
indicated that cell shedding and reaggregation both occur near the 
time of mitosis and are intrinsic factors regulating the initiation and 
subsequent growth of multicell spheroids. Although these studies 
were done with spheroids cultured in vitro, shedding of mitotic 
cells may play an important role in the in vivo process of metasta- 
sis. 


12858 Use of fluorescent antimyosin and DNA labeling 
for the estimation of the myoblast and myocyte population of 
primary rat heart cell cultures. Masse, M.J.O.; Harary, I. 
(Univ. of California, Los Angeles). Contract DE-AM03-76- 
SF-00012. Journal of Cellular Physiology ; 106: No. 1, 165- 
172(Jan 1981). 

Cell division in heart muscle cells progressively ceases 
during the development of the rat heart, leading to an adult stage 
with muscle cells incapable of cell division. We have quantitatively 
determined the number of dividing and nondividing heart muscle 
cells in cultures derived from different stages of the developing rat 
heart with the use of *HTdR continuous labeling and fluorescent 
antimyosin staining. The cultures were derived from 14 and 17 day 
postcoital (dPC) rat embryos and from | and 4 day postnatal (dPN) 
rats. The percent nondividing cells increased with development and 
the age of the postnatal rat. The percent nondividing cells in 14 
dPC equalled 21%, 17 dPC equalled 25%, 1 dPN equalled 44%, 
and 4 dPN equalled 60%. This method for the quantitative determi- 
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nation of dividing and nondividing cells in the developing rat heart 
provides a model that is useful for the study of the mechanism of 
the loss of cell division capacity. 


12859 Classification of cultured mammalian cells by 
shape analysis and pattern recognition. Olson, A.C.; Larson, 
N.M.; Heckman, C.A. (Oak Ridge National Lab., TN). Pro- 
ceedings of the National Academy of Sciences of the United 
States of America ; 77: No. 3, 1516-1520(Mar 1980). 

We have developed a method for classifying cultured cells 
on the basis of shape characteristics. High-resolution optical infor- 
mation on three-dimensional shape was obtained by anodic oxide 
interferometry. Each interference order formed in a cell was con- 
sidered as a closed figure; measurement of 37 mathematical descrip- 
tors was carried out for each figure. We used standard principles of 
pattern recognition, such as hierarchical cluster analysis and nearest 
neighbor analysis, as a basis for ordering the cells into groups. We 
anticipate that the method will be appropriate for classification of 
cultured cell lines and for determination of the magnitude and di- 
rection of cell shape changes implicated in various biological proc- 
esses. 


12860 Flow cytoenzymology of the early differentation of 
mouse embryonal carcinoma cells. Swartzendruber, D.E.; 
Cox, K.Z.; Wilder, M.E. (Los Alamos Scientific Lab., NM). 
Differentiation ; 16: 23-30(1980). 

Dual parameter flow cytoenzymology was used to detect 
biochemical differentiaion of embryonal carcinoma cells, the undif- 
ferentiated, multipotent stem cells of teratocarcinomas. With the 
use of fluorogenic substrates, two enzyme systems, alkaline phos- 
phatase and carcoxyl esterase were studied. Embryonal carcinoma 
cells passaged in vitro for several years retained high alkaline phos- 
phatase activities similar to those of embryonal carcinoma cells in 
embryoid bodies grown in vivo. Similar to the embryonal carcino- 
ma cells in vivo, the in vitro embryonal carcinoma cells were capa- 
ble of giving rise to progeny with greatly decreased levels of alka- 
line phosphatase. Determinations of esterase activities in viable tera- 
tocarcinoma cells showed that prior to any evidence of morpholo- 
gic differentiation, the embryonal carcinoma cells are quite hetero- 
geneous with regard to esterase activities. 


12861 Improved conditions for murine epidermal cell cul- 
ture. Fischer, S.M.; Viaje, A.; Harris, K.L.; Miller, D.R.; 
Bohrman, J.S.; Slaga, T.J. (Oak Ridge National Lab., TN). 
Contract W-7405-ENG-26. In Vitro 16: No. 2, 180- 
188(1980). 

An improved method for cultivating newborn mouse epider- 
mal cells has been developed that increases the longevity, epithelial 
nature and efficiency of cell-line establishment. The use of Super 
Medium, an enriched Waymouth’s formulation, increased prolifera- 
tion for long periods of time, as did incubation at 31°C rather than 
37°C. An increase in labeling indices was seen when epidermal 
growth factor (EGF) or the cyclic nucleotides were added and the 
presence of EGF receptors was determined. Of the prostaglandins 
(PG) examined, PGE; and PGE, produced the greatest increase in 
DNA synthesis. The use of a lethally irradiated 3T3 feeder layer at 
31°C proved superior in maintenance of an epithelial morphology. 
Subcultural cell lines were established much more readily and re- 
producibly in carcinogen-treated cultures grown under the im- 
proved conditions. 


12862 Static measurements of light-scattering by biologi- 
cal cells. Burger, D.E.; Jett, J.H.; Mullaney, P.F. (Los 
Alamos Scientific Lab., NM). SPIE (Society of Photo-Optical 
Instrumentation Engineers) Seminar Proceedings ; 190: 467- 
470(1979). 

The morphological parameter of cell size has been extracied 
from static light-scatter patterns of single biological cells illuminat- 
ed with a He-Ne laser. This was done using fabricated biological 
cell models. Once calibrated, size measurements can be performed 
on either biological cells or objects by Fourier transforming their 
light-scatter data. 
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12863 Theoretical studies of clonal selection: minimal 
antibody repertoire size and reliability of self-non-self dis- 
crimination. Perelson, A.S. (Univ. of California, Los 
Alamos, NM); Oster, G.F. Journal of Theoretical Biology ; 
81: 645-670(1979). 

Understanding the evolutionary origins of the vertebrate 
immune system is a challenging and difficult problem. By utilizing 
some simple mathematical models we have tried to derive some of 
the constraints imposed upon a molecular recognition system. From 
our probabilistic model we conclude: (1) an animal can recognize 
an effectively infinite number of antigens with a finite number of 
monospecific antibodies; (2) there should not be great differences in 
antibody specificity among various speices; (3) the complexity and 
hence the physical size of antigenic determinants cannot be too 
great; (4) the probability of recognizing a foreign molecule in- 
creases monotonically with the antibody repertoire size; (5) multi- 
specificity gives rise to a modest increase in the effective repertoire 
size, but can play a crucial role in increasing the fidelity of immune 
recognition. We have also considered the problem of the reliability 
of self-non-self discrimination. Using classical results from the math- 
ematical theory of reliability, we substantitate the intuitive notion 
that multisite binding provides a more reliable method of recogni- 
tion than single site binding. 


12864 Requirements for maintaining the embryonic state 
of avian tendon cells in culture. Schwarz, R.I.; Farson, D.A.; 
Bissell, M.J. (Univ. of California, Berkeley). Contract W- 
7405-ENG-48. In Vitro ; 15: No. 12, 941-948(1979). 

Primary avian tendon cells (PAT) maintain their embryonic 
state when cultured in medium F-12 with very low serum (0.2%) 
and ascorbate (50 wg per ml); that is, they retain the potential for 
devoting 20 to 30% of their total protein synthesis to collagen. 
However, if the cells are left at a confluent cell density or are de- 
rived from confluent cultures, this potential is irreversibly de- 
creased. The quantitative loss of function has long been considered 
to be a cell culture artifact; however, we propose that this drop in 
collagen synthesis is a reflection of the developmental programming 
of these cells. In separate series of experiments using organ cul- 
tures, we show that tendon tissue from the embryo makes over 
30% collagen, whereas, young tendons make 18% and older ten- 
dons from the adult make less than 1%. Our data are consistent 
with the idea that cultures of embryonic tendon cells are triggered 
to mature by a mechanism that correlates with high cell density. 


5504 Genetics 


12865 (COO—2121-76) Cytogenetics of monosomes in 
Zea mays. Progress report, May 16, 1980-May 15, 1981. 
Weber, D.F. (Illinois State Univ., Normal (USA)). Feb 
1981. Contract AS02-76EV02121. Slip. NTIS, PC A04/MF 
AOl. 

Monosomics lack a pairing partner in each meiotic cell, and 
genes on an entire chromosome are present in the hemizygous con- 
dition. We have isolated monosomics for chromosomes 1, 2, 3, 4, 6, 
7, 8, 9, and 10 in Zea mays utilizing a recently-discovered system. 
This is the only series of this type that has been recovered in any 
diploid organism. The monosomic plants are surprisingly vigorous, 
good cytological samples can be taken, and crosses can be made. 
We are isolating all possible monosomic types and characterizing 
them by studying: (1) the cytology of meiosis, (2) the cytological 
behavior of univalent chromosomes, (3) the effect of monosomy 
and trisomy on intergenic and intragenic recombination, (4) the fre- 
quency and types of spontaneous chromosomal aberrations arising 
in monosomics, (5) the effect of aneuploidy on the relative amounts 
of specific fatty acids in embryos, (6) monosomic mutational map- 
ping, (7) the effect of monosomy on pollen exine morphology with 
the scanning electron microscope, and (8) the effect of monosomy 
on DIMBOA levels. We are also developing test systems utilizing 
maize to detect the environmental or genetic induction of non-dis- 
junction. This study has discovered genetic factors that control the 
meiotic process, genetic recombination, lipid biosynthesis, and the 
free amino acid pool. 
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12866 (COO—2121-77) Cytogenetics of monosomes in 
Zea mays. Comprehensive report, February 1, 1977-May 15, 
1981. Weber, D.F. (Illinois State Univ., Normal (USA)). 
Feb 1981. Contract AS02-76EV02121. 35p. NTIS, PC A03/ 
MF AOl. 

The application for a Research Contract to the US Atomic 
Energy Commission of February, 1970 proposed to isolate as many 
as possible to the 10 maize monosomic types and to characterize 
them by studying: (1) the cytology of meiosis, (2) the cytological 
behavior of monosomic chromosomes in meiosis, (3) the effect of 
monosomy on recombination in heterozygous bivalents, and (4) the 
frequency and types of spontaneous chromosomal aberrations aris- 
ing in monosomics. This study has identified genetic factors that 
control the meiotic process, genetic recombination, lipid biosynthe- 
sis, and the free amino acid pool. In this study we have also deter- 
mined that distributive pairing, gene compensation, and gene mag- 
nification do not occur in maize, and we have demonstrated that 
the 5S rRNA template is not a nucleolar organizing region. 


12867 Reguation of induced thionein gene expression in 
cultured mammalian cells: effects of protein synthesis inhibi- 
tion on translatable thionein mRNA levels in regulatory var- 
iants of the CHO cell. Enger, M.D.; Rall, L.B.; Walters, 
R.A.; Hildebrand, C.E. (Los Alamos Scientific Lab., NM). 
Biochemical and Biophysical Research Communications ; 93: 
No. 2, 343-348(28 Mar 1980). 

The effects of protein synthesis inhibitors, cycloheximide and 
puromycin, on functional thionein mRNA levels have been exam- 
ined to further delineate the regulation of thionein gene expression 
in Cd** -resistant CHO sublines proficient in Cd**- or Zn** -stimu- 
lated synthesis of metallothioneins. Inhibition of protein synthesis at 
or shortly before the time of metal-mediated induction only slightly 
reduces the usual increase in thionein mRNA. Protein synthesis in- 
hibition alone does not significantly increase thionein mRNA levels. 
However, addition of cycloheximide 4 h after Zn®* induction in- 
creases thionein mRNA activity measured 8 h after induction by at 
least 40%, suggesting that protein synthesis is required for normal 
turnover of thionein mRNA. 


12868 Spontaneous mutations balance reproductive selec- 
tive advantage and genetically determine longevity. Hirsch, 
G.P. (Oak Ridge National Lab., TN). Contract W-7405- 
ENG-26. Mechanisms of Ageing and Development ; 9: 355- 
367(1979). 

The theory is presented that the genetic potential for longev- 
ity of a given species in a protected environment is determined by 
the rate of predation in the wild and by the frequency of spontane- 
ous mutations. A common genetically determined lifespan repre- 
sentative of rare, long-lived individuals in the wild results from the 
slight selective advantage conferred by genotypes which do not 
cause early death. The selective advantage of reproductive rare sur- 
vivors is limited by the rate of spontaneous mutations from a 
common potential longevity to those which limit lifespan to shorter 
times. The equilibrium frequency of life-limiting genes increases ex- 
ponentially with increasing age when the rate of mutations is uni- 
form for different degrees of life-shortening. 


12869 DNA crosslinking, sister-chromatid exchange and 
specific-locus mutations. Carrano, A.V.; Thompson, L.H.; 
Stetka, D.G.; Minkler, J.L.; Mazrimas, J.A.; Fong, S. (Univ. 
of California, Livermore). Contract W-7405-ENG-48. Muta- 
tion Research ; 63: 175-188(1979). 

Chinese hamster ovary cells were treated with the DNA- 
crosslinking chemicals, mitomycin C (MMC) and porfiromycin 
(POR), and their monofunctional derivative decarbamoyl mitomy- 
cin C (DCMMC). After exposure, the cells were studied for the in- 
duction of sister-chromatid exchanges (SCEs) and mutations at the 
hypoxanthine phosphoribosyltransferase and adenine 
phosphoribosyltransferase loci. The frequency of SCEs varied sig- 
nificantly in successive sampling intervals, requiring the weighting 
of each interval by the percentage of second-division mitosis in that 
interval to obtain the mean SCE frequency for each dose. All 3 
compounds were potent inducers of SCEs but weakly mutagenic. 
All 3 chemicals by concentration were approximately equally effec- 
tive in inducing SCEs or mutations. When the induced SCEs and 
mutations were compared at equal levels of survival, DCMMC was 
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slightly more effective than MMC or POR in inducing SCEs and 
somewhat less mutagenic. These results indicate that the DNA in- 
terstrand crosslink is not the major lesion responsible for the induc- 
tion of SCE or mutation by these compounds. 


5505 Metabolism 
REFER ALSO TO CITATION(S) 12809, 12851, 12889, 12897, 12945 


12870 (UCLA—12-1289) Metabolism of fatty acids in rat 
brain in microsomal membranes. Aeberhard, E.E.; Gan-Ele- 
pano, M.; Mead, J.F. (California Univ., Los Angeles (USA). 
Lab. of Nuclear Medicine and Radiation Biology). 1980. 
Contract AC03-76SF00012. 3lp. NTIS, PC A03/MF AOI. 

Using a technique in which substrate fatty acids are incorpo- 
rated into microsomal membranes followd by comparison of their 
rates of desaturation or elongation with those of exogenous added 
fatty acids it has been found that the desaturation rate is more rapid 
for the membrane-bound substrate than for the added fatty acid. 
Moreover, the product of the membrane-bound substrate is incor- 
porated into membrane phospholipid whereas the product of the 
exogenous substrate is found in di- and triacyl glycerols and in free 
fatty acids as well. These and other findings point to a normal se- 
quence of reaction of membrane ligids with membrane-bound sub- 
strates involving transfer of fatty acid from phospholipid to the 
coupled enzyme systems without ready equilibration with the free 
fatty acid pool. 


12871 Parathyroid hormone-sensitive adenylate cyclase 
system in plasma membranes of rat liver. Neuman, W.F-.; 
Schneider, N. (Univ. of Rochester Medical Center, NY). 
Endocrinology ; 107: No. 6, 2082-2087(Dec 1980). 

Purified plasma membranes were prepared from normal rat 
livers. These membranes were unable to degrade parathyroid hor- 
mone (PTH), bovine PTH-(1 to 84) [bPTH-(1 to 84)], or bPTH-(1 
to 34). The entire molecule bPTH-(1 to 84) caused a marked activa- 
tion of adenylate cyclase (CAMP production increased over 5-fold), 
with half-maximal stimulation at 6.9 x 10-* M. The amino-terminal 
fragment bPTH-(1 to 34) was equipotent but gave a smaller maxi- 
mal cAMP production. The human (h) amino acid sequence, 
hPTH-(1 to 34) was only weakly effective at a concentration of 
10°-° M. A similar species specificity was shown with crude rat 
renal cortical membranes. Of a variety of ligands, only glucagon 
and 10°* M F~ were cyclase activators in these liver plasma mem- 
branes. Binding of ['*°I]iodo-bPTH by these membranes was fairly 
extensive but showed a saturation of binding only at high hormone 
concentrations (> 10~* M). Clearly, cleavage of the intact molecule 
PTH-(1 to 84) is not required for activation of the adenylate cy- 
clase system of liver membranes. It appears that two rat tissues, 
liver and kidney, exhibit some species specificity in cyclase activa- 
tion, i.e. the hPTH-(1 to 34) (Niall sequence) is inactive. 
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12872 (HRP—0902212/0) Implementation plan for radi- 
ation therapy services in southeastern Wisconsin. (Southeast- 
ern Wisconsin Health Systems Agency, Inc., Milwaukee 
(USA)). Dec 1979. 127p. NTIS, PC A07/MF AO1. 

Implementation plans give documented direction to both 
planning bodies and service providers for the future delivery of 
specific health services in the region. This plan reviews existing ra- 
diation therapy services and makes recommendations relative to 
how services should be distributed in the region to meet identified 
needs over the next five years(1978-1983). The plan identifies those 
institutions which should provide radiotherapy services, the level at 
which services should be provided and the future role of these in- 
stitutions in the regional service network. The recommendations 
also describe those activities which should be undertaken by spe- 
cifically-named providers to bring the service system to an opti- 
mum functional level. 


12873 (LBL—11220, pp 3-5) Introduction and overview. 
Alpen, E.L. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 
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In this historic overview of the role of the Lawrence Berke- 
ley Laboratory in the development of accelerator technology, the 
advantages of charged particle radiotherapy are emphasized. These 
include the precise delivery of radiation dose to the tumor with a 
concomitantly low dose to surrounding tissues; the depth dose dis- 
tributions and the reduction of the oxygen effect by heavy ions. 
(KRM) 


12874 (LBL—11220, pp 7-10) International cooperation 
in heavy-ion research. Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The rapidly growing research applications of heavy ions in 
basic biology and medicine have stimulated interest in this field in 
many countries. LBL, with its unique facilities and its scientific pro- 
grams, is the focal point of interest. Plans are underway in several 
countries, including France, Japan, West Germany, and Canada, to 
build heavy-ion facilities, and to collaborate with our staff at LBL 
in heavy-ion research in physics, biology, and medicine. 


12875 (LBL—11220, pp 305-318) Clinical results in 
heavy particle radiotherapy. Castro, J.R.; Quivey, J.M.; 
Saunders, W.M.; Woodruff, K.H.; Chen, G.T.Y.; Lyman, 
J.T.; Pitluck, S.; Tobias, C.A.; Walton, R.E.; Peters, T.C. 
Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The chapter presents an overview of the use of heavy parti- 
cles in human cancer radiotherapy. The biophysical characteristics 
and rationale for using heavy charged particle therapy are ex- 
plored. The clinical experience with carbon, neon, argon and 
helium are summarized for various types of tumors including carci- 
nomas of the uterine cervix and lung, skin melanomas and metastat- 
ic sarcomas. No obvious normal tissue complications have ap- 
peared. (KRM) 


12876 (LBL—11220, pp 325-331) Heavy charged-particle 
treatment planning. Chen, G.T.Y.; Pitluck, S.; Lyman, J.T. 
Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

An essential element of the heavy-ion radiotherapy program 
is the development of a computerized treatment planning system. A 
computerized tomographic (CT) based system is currently in oper- 
ation, where sequential scans are first displayed on a dedicated 
raster graphics display unit. Target contours in appropriate slices 
are then entered via cursor by the radiotherapist. After the entry 
angle and ion type are chosen, the treatment planning program uses 
CT data on a pixel-by-pixel basis to (1) design appropriate compen- 
sators to contour the stopping region of the therapy beams, (2) 
select an appropriate spread Bragg peak for the irradiation, (3) 
design a collimator aperture for each entry portal, and (4) generate 
isoeffect and physical dose distributions overlayed on the CT 
image. In this section, we review progress in the area of clinical 
physics, and outline future lines of investigation. 


12877 (LBL—11220, pp 335-346) Projection radiography 
and tomography. Tobias, C.A.; Fabrikant, J.I.; Benton, E.V.; 
Holley, W.R. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Our program on heavy-ion radiography began soon after 
heavy ions were accelerated to high energies. Heavy ions are capa- 
ble of very high electron density discrimination combined with 
good radial image resolution and low dose. Since heavy-ion beams 
produce many secondries, plastic nuclear detectors have an advan- 
tage for recording heavy-ion images. Projection imaging is now a 
practical technique that can resolve density differences between 
normal tissue and tumor tissue in some cases in which X rays could 
not make a distinction. Initial attempts at heavy-ion tomography 
also indicate potential for high resolution in this field. The physical 
basis for heavy-ion radiography and tomographic reconstruction 
studies are discussed in detail. 
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12878 (LBL—11220, pp 347-357) Heavy-ion mammo- 
graphy and breast cancer. Fabrikant, J.I.; Tobias, C.A.; 
Capp, M.P.; Holley, W.R.; Woodruff, K.H.; Sickles, E.A. 
Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Heavy-ion radiography is a new diagnostic imaging tech- 
nique developed in our laboratory that produces superior density 
resolution at low radiation doses. Heavy-ion mammography has 
now emerged as a low-dose, safe, reliable, noninvasive diagnostic 
radiological procedure that can quantitate and image very small dif- 
ferences in soft tissue densities in the breast tissues of patients with 
clinical breast disease. The improved density resolution of heavy- 
ion mammography over conventional X-ray mammography and 
breast xerography provides the potential of detecting small breast 
cancers of less than 1 cm diameter. The radiation dose to the breast 
from carbon-ion mammorgraphy is about 50 mrad or less, and can 
potentially be only a fraction of this level. The results of the pres- 
ent clinical trial in progress of heavy-ion mammography in 37 pa- 
tients, thus far studied, are extremely encouraging, and warrant 
continued study for application to the early diagnosis of breast 
cancer in women. 


12879 (LBL—11220, pp 359-366) Heavy-ion radiography 
applied to charged particle radiotherapy. Chen, G.T.Y.; Fa- 
brikant, J.I.; Holley, W.R.; Tobias, C.A.; Castro, J.R. Nov 
1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The objectives of the heavy-ion radiography research pro- 
gram applied to the clinical cancer research program of charged 
particle radiotherapy have a twofold purpose: (1) to explore the 
manner in which heavy-ion radiography and CT reconstruction can 
provide improved tumor localization, treatment planning, and beam 
delivery for radiotherapy with accelerated heavy charged particles; 
and (2) to explore the usefulness of heavy-ion radiography in de- 
tecting, localizing, and sizing soft tissue cancers in the human body. 
The techniques and procedures developed for heavy-ion radiogra- 
phy should prove successful in support of charged particle radio- 
therapy. 


12880 (LBL—11220, pp 383-388) High energy beams of 
radioactive nuclei and their biomedical applications. Chatter- 
jee, A.; Alpen, E.L.; Llacer, J.; Alonso, J.R.; Tobias, C.A. 
Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The availability of high-energy beams of radioactive species 
is the most recent advancement in the field of accelerator physics. 
One of the primary interactions experienced by relativistic heavy 
ions is the peripheral nuclear collision. Thus, radioactive nuclei are 
produced as secondary particles from peripheral nuclear fragmenta- 
tion reactions. These nuclei have trajectories and energies differing 
little from that of the parent particle. Various radioactive beams 
produced as a result of these reactions, now available on a regular 
basis from the Bevalac, are: 'C, '°N, 'O, and '°Ne with sufficient 
intensity. Besides the interest in such beams for nuclear physics, im- 
portant applications in therapeutic and diagnostic radiology and in 
nuclear medicine are discussed. 


12881 (LBL—11220, pp 391-397) Recent advances in pi- 
tuitary research. Linfoot, J.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The aim of the present study is to investigate the effects of 
irradiation on defined regions of the pituitary with '*C from the 
Bevalac. From initial experiments using 250 MeV/amu carbon ions 
and with use of sensitive radioimmunoassay hormone meas- 
urements, effects on the in vivo secretion of the pituitary peptide 
hormones by high LET carbon ions have been demonstrated. A 
greater and more rapid hormonal ablative effect was observed for 
Lateral Bragg Peak (LBP) with combined peak doses of approxi- 
mately 14,000 rad in the lateral margins of the pituitary than when 
either higher central doses (CBP) or lower spread peak doses (SBP) 
were employed. The in vivo differences observed at 38 days sug- 
gest that both dose and volume of irradiated tissues determine the 
magnitude of the effect on hormone secretion. The greater hormon- 
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al effect of Bragg peak lesions in the lateral lobes of the pituitary 
conforms to other anatomical data and confirms that spatial distri- 
bution of cells in the pituitary can be used as an in vivo means of 
confirming accurate localization of high LET irradiation in the pi- 
tuitary. 


12882 (LBL—11220, pp 399-405) Focal lesions in the 
central nervous system. Fabrikant, J.I.; Budinger, T.F.; 
Tobias, C.A.; Born, J.L. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This report reviews the animal and human studies currently 
in progress at LBL with heavy-ion beams to induce focal lesions in 
the central nervous system, and discusses the potential future pros- 
pects of fundamental and applied brain research with heavy-ion 
beams. Methods are being developed for producing discrete focal 
lesions in the central nervous system using the Bragg ionization 
peak to investigate nerve pathways and neuroendocrine responses, 
and for treating pathological disorders of the brain. 


12883 (LBL—11220, pp 407-411) Restriction of the 
spread of epileptogenic discharges in cats by intracranial irra- 
diations. Gaffey, C.T.; Monotoya, V.J.; Lyman, J.T.; 
Howard, J. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Epilepsy is a term that describes a group of disorders caused 
by sudden, recurrent, high-voltage bursts of electrical activity by 
some of the brain’s hyperexcitable neurons. In certain cases of epi- 
lepsy, the presence of a discrete focus is the origin of the brain's 
paroxysmal, electrical discharges. The best approach to the control 
of epileptic activity involves the least interference with normal 
brain function. Our aim is to determine in animal studies whether 
heavy-ion Bragg peak radiation can be used as a noninvasive tech- 
nique to prevent focal, cortical epilepsy from sending epileptiform 
electroencephalographic (EEG) discharges to the rest of the brain. 
Experiments on cats have been used to evaluate if intracranially de- 
posited Bragg peak radiation can render brain tissue incapable of 
transmitting disruptive EEG seizure signals. 


12884 (LBL—11220, pp 415-419) Future dedicated medi- 
cal ion accelerator. Gough, R.A.; Alonso, J.R.; Elioff, T.; 
Grunder, H. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Current biomedical studies and clinical trials with charged 
particles rely on accelerators that were designed for physics re- 
search. In contrast, the design and construction of particle accelera- 
tors designed specifically to meet medical requirements would 
result in cost-effective and highly reliable accelerators suitable for 
routine, hospital-based, clinical service with modest operations and 
maintenance crews. The experience of the LBL 184-Inch Synchro- 
cyclotron, which is dedicated for medical use, indicates that ex- 
tremely high facility availability can be readily achieved when 
operational standards are optimized for reliability. Therefore, we 
are in the process of submitting to the National Cancer Institute a 
three-year design proposal (for fiscal years 1981 to 1983) to per- 
form the requisite research and development and to generate plans 
and realistic cost estimates for a dedicated heavy-ion medical accel- 
erator suitable for a hospital-based environment. 


12885 (ORAU—172) Medical and Health Sciences Divi- 
sion research report, 1979-1980. (Oak Ridge Associated Uni- 
versities, Inc., TN (USA). Medical and Health Science 
Div.). Oct 1980. Contract AC05-760R00033. 33p. NTIS, 
PC A03/MF AOl. 

The Medical and Health Sciences Division conducts re- 
search programs relevant to neoplastic, pulmonary, gastrointestinal, 
and cardiovascular diseases. Basic biological science, nuclear medi- 
cine, and epidemiology provide an integrated approach to solving 
biomedical problems directly related to occupational medicine and 
environmental health effects. The central theme of this research is 
focused on both the mechanisms and risk assessments of diseases 
caused by accidental exposure to chemical toxicants derived from 
fossil and synthetic fuels or to radiation. A major reorganizational 
change made this past year restructured the division into two 
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branches. The environmental and health sciences branch contains a 
cancer and pulmonary research section, an interdisciplinary task 
group section, a cardiovascular research section, and a research 
support section. The radiation and nuclear medicine branch consists 
of a radiation and nuclear medicine section and an occupational epi- 
demiology section. In addition, special task groups have been cre- 
ated to provide an interdisciplinary team approach in certain re- 
search efforts. Information included in this booklet summarizes re- 
search results and related activities for the period from October 1, 
1979, to September 30, 1980. 


12886 Myocardial imaging in man with I-123 meta-iodo- 
benzylguanidine. Kline, R.C.; Swanson, D.P.; Wieland, 
D.M.; Thrall, J.H.; Gross, M.D.; Pitt, B.; Beierwaltes, W.H. 
(Univ. of Michigan, Ann Arbor). Contract EY-76-S-02- 
2031. Journal of Nuclear Medicine ; 22: No. 2, 129-132(Feb 
1981). 

From 28. annual meeting of Society of Nuclear Medicine; 
Las Vegas, NV, USA (16 Jun 1981). 

Meta-[{'**IJiodobenzylguanidine (m-['*°I]IBG), a guanethi- 
dine analog, was used to image the myocardium in five normal 
male volunteers. Each subject received 2.0 mCi m-[{'**IJIBG intra- 
venously. Four were given a bolus injection. Multiple myocardial 
scintigrams were obtained over a 2-hr period. Myocardial uptake 
was calculated by dividing the decay-corrected global myocardial 
count rate (after interpolated background correction) by the peak 
count rate during the first passage of the m['*3I]JIBG bolus through 
the heart. The left ventricle could be visualized within 1 to 2 min 
of m-[{'**I]IBG injection. Mean myocardial uptake was 0.63% 
(range 0.45 to 0.78%) of injected dose at 5 min, and 0.76% (range 
0.49 to 0.93%) at 2 hr (n = 4). m-['*°IJIBG may provide quantita- 
tive information on myocardial catecholamine content. 


12887 Synthesis and therapeutic testing of mono- and 
dialkyl esters of pentetic (diethylenetriaminepentaacetic) acid 
for decorporation of polymeric plutonium, Guilmette, R.A.; 
Parks, J.E.; Lindenbaum, A. (Argonne National Lab., IL). 


Journal of Pharmaceutical Sciences ; 68: No. 2, 194-196(Feb 
1979). 


The synthesis, characterization, and therapeutic evaluation of 


a series of partially esterified derivatives of pentetic 
(diethylenetriaminepentaacetic) acid are reported. These com- 
pounds were prepared in an attempt to promote increased decor- 
poration of insoluble colloidal forms of plutonium, which are not 
removed by pentetic acid alone. The dimethyl, diethyl, dibutyl, 
dioctyl, and monoethyl esters were synthesized by reaction of the 
appropriate alcohol with the dianhydride of pentetic acid. These 
esters were injected intravenously into mice as their calcium che- 
lates in saline. None of the esters was effective in removing plutoni- 
um from the liver. All esters removed approximately 20% of the 
plutonium in the skeleton. However, when the esters were given 
together with pentetic acid, only the dioctyl ester showed enhanced 
removal of plutonium compared to pentetic acid alone. The small 
increase in effectiveness and the increased acute toxicity make these 
esters of limited practical interest in plutonium decorporation ther- 
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REFER ALSO TO CITATION(S) 12464, 12466, 12609, 12809, 12834, 12856, 
12938, 12953 


12888 (CONF-800416—, pp 299-306) Identification of 
microorganisms in biological reactors at the Y-12 plant. 
Taylor, P.A. (Oak Ridge Y-12 Plant, TN); Baker, C.A.; 
Claus, G.W. Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 
gram; Portsmouth, OH, USA (22 Apr 1980). 

The Oak Ridge Y-12 Plant operates two biological denitrifi- 
cation reactors for disposing of concentrated nitrate waste solution 
and one aerobic biological reactor for disposing of used machining 
coolants. The predominant microorganisms in these biological reac- 
tors have been identified to assure the safety of the reactors. No 
strict pathogens were found in any of the samples analyzed. Bacte- 
ria belonging to groups that contain opportunistic pathogens were 
found in all of the reactors. Opportunistic pathogens can invade 
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hosts with compromised defense mechanisms, such as burn patients, 
but they are not dangerous to healthy humans and are commonly 
present in the environment. 


12889 Ascorbic acid inhibits replication and infectivity of 
avian RNA tumor virus. Bissell, M.J.; Hatie, C.; Farson, 
D.A.; Schwarz. R.I.; Soo, W.J. (Lawrence Berkeley Lab., 
CA). Contract W-7405-ENG-48. Proceedings of the National 
Academy of Sciences of the United States of America ; 77: No. 
5, 2711-2715(May 1980). 

Ascrobic acid, at nontoxic concentrations, causes a substan- 
tial reduction in the ability of avian tumor viruses to replicate in 
both primary avian tendon cells and chicken embryo fibroblasts. 
The virus-infected cultures appear to be less transformed in the 
presence of ascorbic acid by the criteria of morphology, reduced 
glucose uptake, and increased collagen synthesis. The vitamin does 
not act by altering the susceptibility of the cells to initial infection 
and transformation, but instead appears to interfere with the spread 
of infection through a reduction in virus replication and virus infec- 
tivity. The effect is reversible and requires the continuous presence 
of the vitamin in the culture medium. 


12890 Synthesis and circularization of N- and B-tropic 
retroviral DNA in Fy-1 permissive and restrictive mouse cells. 
Yang, W.K. (Oak Ridge National Lab., TN); Kiggans, J.O.; 
Yang, D.M.; Ou, C.Y.; Tennant, R.W.; Brown, A.; Bassin, 
R.H. Contract W-7405-ENG-26. Proceedings of the National 
Academy of Sciences of the United States of America ; 77: No. 
5, 2994-2998(May 1980). 

Production of various forms of nonintegrated viral DNA 
was measured in cultured mouse cells carrying different Fv-1 alleles 
early after infection with N-tropic or B-tropic retroviruses. Quanti- 
tative analyses were performed by agarose gel electrophoresis, 
transfer to diazobenzyloxymethyl-paper, and molecular hybridiza- 
tion. In permissive infection of Fv-1/sup n/ cells (NIH Swiss and 
DBA mouse strains) with N-tropic virus and of Fv-1/sup b/ cells 
(BALB/c and CS57BL/6 strains) with B-tropic virus, form III 
(double-stranded linear) DNA first appeared at 3 to 4 hr and 
reached a maximum at 8 to 10 hr; two form I (closed circle) DNAs 
appeared at 7 to 8 hr and reached a maximum at or beyond 12 hr. 
In the two Fv-1/sup b/ cells infected with N-tropic virus and in 
DBA (Fv-1/sup n/) cells infected with B-tropic virus, formation of 
the two form I DNAs was quantitatively restricted but formation 
of form III DNA was unaltered. In Fv-1/sup n/ NIH Swiss mouse 
embryo cells infected with B-tropic virus, the level of form III 
DNA was markedly depressed and hence the two form I DNAs 
were not detectable. In C57BL/6 cells as well as in DBA/2 cells 12 
hr after infection, the quantity of form III DNA varied directly 
with the amount of restricted virus, whereas the quantity of form I 
DNA varied according to the square of the amount of restricted 
virus. The significance of these results for understanding the molec- 
ular basis of retrovirus replication and its restriction by the Fv-1 
gene is discussed. 


12891 Action spectra for oxygen-dependent and independ- 
ent inactivation of Escherichia coli WP2s from 254 to 460 
NM. Webb, R.B.; Brown, M.S. (Argonne National Lab., 
IL). Photochemistry and Photobiology ; 29: 407-409(1979). 

Action spectra for lethality of E. coli WP2s under aerobic 
and anaerobic conditions, based on final slopes of the survival 
curves, reveal the absence of oxygen dependence at 313 nm and 
shorter wavelengths and a strong oxygen dependence (OER of 12 
at 334 nm and 16 at 365 nm) at wavelengths longer than 313 nm. 
Shoulders or small peaks at 340, 365, 410 and 500 nm suggest the 
participation of non-DNA chromophores in aerobic lethality at 
these wavelength ranges. 


5508 Morphology 


12892 Structure of plant cell walls. X. Rhamnogalactur- 
onan I, a structurally complex pectic polysaccharide in the 
walls of suspension-cultured sycamore cells. McNeil, M.; 
Darvill, A.G.; Albersheim, P. (Univ. of Colorado, Boulder). 
Plant Physiology ; 66: No. 6, 1128-1134(Dec 1980). 

The purification and characterization of a pectic polymer, 
rhamnogalacturonan I, present in the primary cell walls of dicots is 
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described. Rhamnogalacturonan I accounts for approximately 7% 
of the mass of the walls isolated from suspension-cultured sycamore 
cells. As purified, rhamnogalacturonan I has a molecular weight of 
approximately 200,000 and is composed primarily of L-rhamnosyl, 
D-galacturonosyl, L-arabinosyl, and D-galactosyl residues. The 
backbone of rhamnogalacturonan I is thought to be composed pre- 
dominantly of D-galacturonosyl and L-rhamnosy] residues in a ratio 
of approximately 2:1. About half of the L-rhamnosy] residues are 2- 
linked and are glycosidically attached to C; of a D-galacturonosyl 
residue. The other half of the L-rhamnosy] residues are 2,4-linked 
and have a D-galacturonosy] residue glycosidically attached at Co. 
Sidechains averaging 6 residues in length are attached to C, of the 
L-rhamnosy] residues. There are many different sidechains, contain- 
ing variously linked L-arabinosyl, and/or D-galactosyl residues. 


12893 Structure of plant cell walls, XI. 
Glucuronoarabinoxylan, a second hemicellulose in the prima- 
ry cell walls of suspension-cultured sycamore cells. Darvill, 
J.E.; McNeil, M.; Darvill, A.G.; Albersheim, P. (Univ. of 
Colorado, Boulder). Plant Physiology ; 66: No. 6, 1135- 
1139(Dec 1980). 

The isolation, purification, and partial characterization of a 
glucuronoarabinoxylan, a previously unobserved component of the 
primary cell walls of dicotyledonous plants, are described. The 
glucuronoarabinoxylan constitutes approximately 5% of the prima- 
ry walls of  suspension-cultured sycamore cells. This 
glucuronoarabinoxylan possesses many of the structural characteris- 
tics of analogous polysaccharides that have been isolated from the 
primary and secondary cell walls of monocots as well as from the 
secondary cell walls of dicots. The glucuronoarabinoxylan of pri- 
mary dicot cell walls has a linear 8-1,4-linked D-xylopyranosyl 
backbone with both neutral and acidic sidechains attached at inter- 
vals along its length. The acidic sidechains are terminated with glu- 
curonosyl or 4-O-methyl glucuronosy] residues, whereas the neutral 
sidechains are composed of arabinosy! and/or xylosyl residues. 


12894 Transfer of radioactive carbon within the copepod 
Temora longicornis. Smith, S.L.; Hall, B.K. (Dalhousie 
Univ., Halifax, Nova Scotia). Marine Biology (Berlin) ; 55: 
277-286(1980). 

Standard autoradiographic techniques have been used to de- 
scribe the temporal pattern in the transfer of radioactive carbon 
from the chlorophyte Tetraselmis suesica to females of the neritic 
copepod Temora longicornis. After 4 and 6 h exposure to labelled 
phytoplankton, silver grains were deposited only in the cells of the 
gut-wall. After 24 h exposure, grains were deposited in most tis- 
sues, with highest concentrations in cells of the gut-wall and in oo- 
cytes within the ovary. Experiments with Centropages typicus, 
Centropages hamatus, and Labidocera aestiva demonstrated that 
much of the assimilated label was not turning over rapidly and that 
the amount of label assimilated was correlated with known food 
preferences of these species. 


5509 Pathology 


REFER ALSO TO CITATION(S) 12886, 12902 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 12831, 12854, 12858, 12871, 12886, 12894, 
12945, 12949, 12950 


12895 Intestinal absorption of calcium and phosphorus. 
Wasserman, R.H. (Cornell Univ., Ithaca, NY). Contract 
E(11-1)-2792. Federation Proceedings ; 40: No. 1, 68-72(Jan 
1981). 

From 45. annual poultry nutrition conference; Anaheim, CA, 
USA (13 Apr 1980). 

The intestinal absorption of calcium and phosphorus has re- 
ceived considerable attention in recent years. The evidence has 
clearly indicated that calcium is absorbed by two processes: active 
transport and diffusion. Vitamin D appears to affect both processes, 
and has a significant effect at the brush border of the intestinal cell. 
Several proposed models to account for the transmural movement 
of calcium are discussed. The active transport of phosphate is under 
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the control of vitamin D and is located at the brush border region 
of the intestinal cell. This transport system, like several others, ap- 
pears to be sodium-dependent and inhibited by ouabain. In-transit 
phosphate does not mix with the cellular phosphate pool. Empha- 
sized in the presentation is current knowledge of the transport 
mechanisms and macromolecular changes that potentially account 
for the stimulatory effect of vitamin D on calcium and phosphate 
transport. 


12896 Winter season corticular photosynthesis in Cornus 
florida, Acer rubrum, Quercus alba, and Liriodendron tulipi- 
fera. Coe, J.M. (Centre Coll. of Kentucky, Danville); 
McLaughlin, S.B. (Oak Ridge National Lab., TN). Contract 
W-7405-ENG-26. Forest Science ; 26: No. 4, 561-566(Dec 
1980). 

Winter season corticular photosynthesis was studied in four 
species of deciduous trees: dogwood (Cornus florida), red maple 
(Acer rubrum), white oak (Quercus alba), and yellow-poplar (Lirio- 
dendron tulipifera). Techniques included measuring CO. uptake at 
varying light intensities, relating the apparent photosynthetic capa- 
cities to seasonal changes in chlorophyll content of twigs and deter- 
mining the fate of assimilated carbon over time. Dogwood was the 
most photosynthetically active of the four species studied; however, 
gross photosynthesis did not exceed respiration in any of the four 
species. Photosynthetic activity of dogwood twigs was estimated at 
10% of that of dogwood leaves on a weight basis and 85% on a 
surface area basis. Photosynthetic activity was generally related to 
shade tolerance ranking and was on the order of dogwood much 
greater than red maple much greater than white oak = yellow- 
poplar. Little change in chlorophyll content occurred over the Jan- 
uary-April 1979 study interval. 


12897 Oxygen uptake and heat production in a metabolic 
conformer (Littorina irrorata) and a metabolic regulator (Uca 
pugnax). Pamatmat, M.M. (Auburn Univ., AL). Marine Biol- 
ogy (Berlin) ; 48: 317-325(1978). 

The heat production of Littorina irrorata and Uca pugnax in 
air was measured with a twin calorimeter while oxygen tension was 
measured with a pO» electrode. Both L. irrorata, an oxyconformer, 
and U. pugnax, a metabolic regulator, showed a rapid decrease in 
oxygen uptake (below 1.3 mm Hg in L. irrorata and 13.4 mm Hg in 
U. pugnax) while heat production decreased more slowly. Conse- 
quently, during the period of minimum oxygen uptake, the oxyca- 
lorific coefficient increased from about 4.8 for both species to an 
average value of 8.3 in L. irrorata and 19.9 cal ml~' Oz in U. 
pugnax, indicating the onset of anaerobic metabolism and accumu- 
lation of metabolic end products. Above their respective critical 
pO2, the oxycalorific coefficient was the same as the commonly 
used conversion factor of 4.8 cal ml~' Oo. From one time interval 
to the next, however, the coefficient varied from 3.8 to 5.4 in L. 
irrorata and from 2.9 to 6.0 in U. pugnax, indicating that the proc- 
esses of oxygen consumption and heat production are more or less 
independent of each other and usually not in phase. 
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12898 Aviation safety: hazardous materials handling. 
Hearing before a Subcommittee of the Committee on Govern- 
ment Operations, House of Representatives, Ninety-Sixth 
Congress, Second Session. Washington, DC; Committee on 
Government Operations (1980). 152p. GPO. 

Statements concerning the safety of air transport of hazard- 
ous and radioactive materials presented before a Subcommittee of 
the Committee on Government Operations of the House of Repre- 
sentatives are presented. Statements of various personnel involved 
in air transport including the Air Line Pilots Association and the 
US Postal Service and the Professional Air Traffic Controllers Or- 
ganization are presented for the record. Also included are appendi- 
ces concerning the Minneapolis-Saint Paul Metropolitan Airport 
Commission Ordinance number 44, Air Line Pilots Association pro- 
cedures for the safe transportation of passengers, and a personal 
statement concerning the handling procedures of radioactive mate- 
rials by the US Postal Service. (DLS) 
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12699 Behavioral epidemiology of food additives. Weiss, 
B. (Univ. of Rochester, NY); Cox, C.; Young, M.; Margen, 
S.; Williams, J.H. pp 149-155 of Test methods for definition 
of effects of toxic substances on behaviour and neuromotor 
function neurobehavioral toxicology. Vol. 1, Suppl. 1. New 
York, NY; Ankho International, Inc. (1979). 

Behavioral toxicology in the natural environment can be 
considered a special branch of epidemiology. Behavioral epidemio- 
logy, because it typically relies on complex functional criteria, faces 
all of the problems of behavior measurement posted by uncontrolla- 
ble variation, and amplified even further by chemical exposute. 
Many such issues arose in a study of behavioral responses to artifi- 
cial food colors in children. Difficulties in employing Applied Be- 
havioral Analysis in such a context run the gamut from selection of 
retrospective criteria to appropriate statistical models. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 12133, 12735, 12865 
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REFER ALSO TO CITATION(S) 12070, 12128, 12875, 12887, 12989 


12900 (BNL—28871) Leukemia revisited. Cronkite, E.P. 
(Brookhaven National Lab., Upton, NY (USA); State Univ. 
of New York, Stony Brook (USA)). 1980. Contract AC02- 
76CHO00016. 34p. (CONF-8010158—1). NTIS, PC A03/MF 
A0l. 

From Conference on leukemia; Paris, France (Oct 1980). 

Selected features of the historical development of our 
knowledge of leukemia are discussed. The use of different method- 
ologies for study of the nature of leukemic cell proliferation are 
analyzed. The differences between older cell kinetic data using tri- 
tiated thymidine and autoradiography and the newer cell culture 
methods are more apparent than real. It is suggested that tritiated 
thymidine and extracorporeal irradiation of the blood may be useful 
for therapeutic agents that have not been given an adequate trial. 
Radiation leukemogenesis presents an opportunity for study of the 
nature of leukemogenesis that has not been exploited adequately. 


12901 (CONF-800416—, pp 3-8) Health effects of low- 
level radiation. Auxier, J.A. (Oak Ridge National Lab., TN). 
Dec 1980. 

From UCC-ND and GAT waste management seminar pro- 


gram; Portsmouth, OH, USA (22 Apr 1980). 
Direct effects of low levels of radiation exposure, i.e., at or 


below the ICRP recommended guidelines, have not been docu- 
mented. Extensive knowledge of radiation effects at higher levels, 
e.g., for acute neutron and gamma ray doses, has been obtained 
from studies of the survivors of the nuclear bombings of Japan, 
from a few accidents, and from medical related studies. The most 
important data for early standards setting were based on the radium 
dial painters of the second and third decades of this century, while 
the overall most important data are those from the studies in Japan. 
There are apparent conflicting data for inhaled plutonium from 
animal studies (dogs) and for the limited human exposures. The im- 
plications of the various observed and hypothesized effects will be 
assessed in view of current concerns about nuclear reactors and 
waste disposal. 


12902 (DOE/TIC—10191) Canine as a biomedical re- 
search model: immunological, hematological, and oncological 
aspects. Shifrine, M.; Wilson, F.D. (eds.). (California Univ., 
Davis (USA). Lab. for Energy-Related Health Research). 
remy Contract EY-76-C-03-0472. 436p. NTIS, PC Al9/MF 
AOl. 

The canine has been used as a biomedical research model in 
radiation studies by a number of laboratories supported primarily 
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by the US Department of Energy and its predecessors. These stud- 
ies were unique in that they covered the life spans of the canines 
and permitted the collection of data from birth to death under con- 
trolled conditions. Since these were multiparametric studies, an ex- 
tensive data base has been established, not the least of which are 
normative values covering all biologic systems, including immuno- 
hematology. The canine model has also been extensively used by 
other groups, such as transplantation biologists. The virtues of the 
canine as a model in these and many other endeavors are becoming 
increasingly more apparent with the passing of time. One of the pri- 
mary goals of this volume was to compile the knowledge and expe- 
rience of researchers using the canine model! and to focus their ex- 
pertise on furthering the use of the canine for studies in immunol- 
ogy, hematology, and oncology. We have attempted to present 
some of the contemporary, diverse uses of the canine in biomedical 
research, emphasizing immunologic endpoints, and also to present 
in detail some of the latest technology used in such studies. 


12903 (LBL—11220) Biological and medical research 
with accelerated heavy ions at the Bevalac, 1977-1980. Pir- 
ruccello, M.C.; Tobias, C.A. (eds.). (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1980. Con- 
tract W-7405-ENG-48. 401p. NTIS, PC Al8/MF AOl1. 

Separate abstracts were prepared for the 46 papers presented 
in this progress report. This report is a major review of studies 
with accelerated heavy ions carried out by the Biology and Medi- 
cine Division of Lawrence Berkeley Laboratory from 1977 to 1980. 
(KRM) 


12904 (LBL—11220, pp 73-86) Physical and cellular ra- 
diobiological properties of heavy ions in relation to cancer 
therapy applications. Blakely, E.A.; Tobias, C.A.; Ngo, 
F.Q.H.; Curtis, $.B. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

A variety of experiments have been carried out in vitro on 
several mammalian cell lines with carbon, neon, silicon and argon 
beams at 14 and 24 cm depth penetration. The results of these ex- 
periments substantiate the conceptual basis for physical and radio- 
biological advantages of accelerated heavy-ion beams in cancer 
therapy. The best biologically effective depth dose ratio for situa- 
tions corresponding to therapy needs can be obtained with acceler- 
ated carbon beams. The depression of the oxygen effect with silicon 
or argon ion beams is greater than that achievable with neutrons or 
pions, or with heavy ions of lower atomic number. 


12905 (LBL—11220, pp 87-88) Hypoxic cell radiosensi- 
tizers and heavy charged particle radiations. Saunders, W.M.; 
Chapman, J.D. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The effect of hypoxic cell sensitizers such as metronidazole 
and misonidazole on the oxygen enhancement ratio (OER) in 
spread Bragg peaks is studied. There is a significant decrease in 
OER for all the sensitizers studied and for energy beam of heavy 
ions studied. In addition, with the sensitizers, there is little drop in 
OER with increasing LET. (KRM) 


12906 (LBL—11220, pp 89-101) Cellular damage and 
repair following heavy-ion irradiation. Ngo, F.Q.H.; Blakeiy, 
E.A.; Yang, T.C.H.; Yezzi, M.J.; Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

In this chapter, work done on the repair and expression of 
heavy-ion caused damage in mammalian cells in culture is summa- 
rized. Two distinct cellular processes occur with dose fractionation 
schemes: cells can repair sublethal damage, and can also be made 
more vulnerable by a preexposure of radiation, an effect called po- 
tentiation. Two different processes of potentially-lethal damage 
(PLD) repair have been observed. In actively growing hamster 
V79 cells, the repair of the PLD that can be expressed by hyper- 
tonicity treatment is rapid, with a half time of 15 minutes. In con- 
fluent mouse cells, the repair time of PLD may be as long as 24 
hours. This investigation substantiates a current concept that an ap- 
parent single-hit inactivation process cannot exclude the existence 
of repair processes. (KRM) 
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12907 (LBL—11220, pp 103-112) Effects of combined 
low- and high-LET radiations. Ngo, F.Q.H.; Blakely, E.A.; 
Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

In this chapter, studies carried out on the radiobiological ef- 
fects of combined radiation modalities using cultured mammalian 
cells are discussed. The observed survival data for x rays plus 
heavy ions suggest that there is synergism between the high- and 
low-LET radiations. These results imply that at least some of the 
survivors of heavy ion irradiation are sublethally damaged. Further- 
more, there is evidence to suggest a cell cycle effect, and the sur- 
vival kinetics of mixed radiation differ depending on the radiation 
sequence. (KRM) 


12908 (LBL—11220, pp 113-117) Macromolecular le- 
sions and cellular radiation chemistry. Roots, R.; Blakely, 
E.A.; Chatterjee, A.; Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Our studies of the interaction of densely ionizing particles 
with macromolecules in the living cell may be divided into four 
parts: characterization of lesions to cellular DNA in the unmodified 
Bragg ionization curve; characterization of lesions to cellular DNA 
in the spread Bragg curve as used in radiation therapy; elucidation 
of the celiular radiation chemistry characteristic of high vs. low 
LET radiation qualities; and the introduction of novel techniques 
designed to give a better understanding of the fundamental proper- 
ties of induction of lesions and their repair potentials in high LET 
radiation. 


12909 (LBL—11220, pp 119-124) Silicon: radiobiological 
cellular survival and the oxygen effect. Blakely, E.A.; Ngo, 
F.Q.H.; Changs, P.Y.; Lommel, C.L.; Tobias, C.A. Nov 
1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This chapter reports measured and calculated Bragg curve 
physical dose information, and cell survival studies under aerobic 
and hypoxic conditions using monoenergetic silicon beams of two 
initial energies (530 MeV/amu and 670 MeV/amu). In addition, 
some limited cel! survival information is presented from an experi- 
ment with a 530 MeV/amu silicon beam which has been moderated 
with a spiral ridge filter to extend the Bragg peak to 4 cm. 


12910 (LBL—11220, pp 125-135) Heavy-ion cell-cycle 
response and progression effects. Blakely, E.A.; Ngo, 
F.Q.H.; Chang, P.Y.; Lommel, L.; Kraft-Weyrather, W.; 
Kraft, G.; Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This chapter summarizes age response and cell progression 
studies completed or in progress at Bevalac. Results show that at 
doses of x rays and neon ions that yield identical killing of G: cells, 
the amplitude of the survival variation throughout the cell cycle for 
x rays is 1.5 times greater than for neon. This is consistent with the 
concept that cell-age response variation decreases with increasing 
LET. The PLM curves for x-ray and heavy-ion irradiated V-79 
cells indicate that within the resolution of the curve fits made by 
eye, there is no obvious increase in the duration of the S phase sub- 
sequent to irradiation. Work is in progress to elucidate the mecha- 
nism of the Ge block and division delay for low and high LET ra- 
diations. (KRM) 


12911 (LBL—11220, pp 137-147) Repair-misrepair model 
of cell survival. Tobias, C.A.; Blakely, E.A.; Ngo, F.Q.H. 
Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

During the last three years a new model, the repair-misrepair 
model (RMR) has been proposed, to interpret radiobiological ex- 
periments with heavy ions. In using the RMR model it became ap- 
parent that some of its features are suitable for handling the effects 
produced by a variety of environmental agents in addition to ioniz- 
ing radiation. Two separate sequences of events are assumed to take 
place in an irradiated cell. The first sequence begins with an initial 
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energy transfer consisting of ionizations and excitations, culminat- 
ing via fast secondary physical and chemical processes in estab- 
lished macromolecular lesions in essential cell structures. The 
second sequence contains the responses of the cell to the lesions 
and consists of the processes of recognition and molecular repair. 
In normal cells there exists one repair process or at most a few en- 
zymatic repair processes for each essential macromolecular lesion. 
The enzymatic repair processes may last for hours and minutes, and 
can be separated in time from the initial physicochemical and later 
genetic phases. 


12912 (LBL—11220, pp 149-157) Cell transformation 
and mutagenesis. Yang, TEH: Ngo, F.Q.H.; Howard, J.; 
Tobias, C.A. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This chapter summarizes the studies of the dose-effect rela- 
tionships of cell transformation and of mutation for heavy ions with 
various charges, velocities and LET values. In cell transformation 
studies, carbon particles consistently gave a higher frequency of 
transformation per viable cell than x rays. For the same cell line, 
the RBE is about the same for both cell killings and oncogenic 
transformation for a given quality of ionizing radiation. In cocarcin- 
ogenesis studies, neon irradiation showed an enhancement effect on 
the viral transformation of cells. To explain the enhanced transfor- 
mation, it has been suggested that radiation produces strand breaks 
in cellular DNA that promote the attachment of viral genomes 
during DNA repair synthesis. In mutagenesis studies, high-LET 
heavy ions could not effectively induce ouabain resistant mutations. 
(KRM) 


12913 (LBL—11220, pp 159-164) Specific gene muta- 
tions induced by heavy ions. Freeling, M.; Karoly, C.W.; 
Cheng, D.S.K. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This report summarizes our heavy-ion research rationale, 
progress, and plans for the near future. The major project involves 
selecting a group of maize Adh1 mutants induced by heavy ions 
and correlating their altered behavior with altered DNA nucleotide 
sequences and sequence arrangements. This research requires merg- 
ing the techniques of classical genetics and recombinant DNA tech- 
nology. Our secondary projects involve (1) the use of the Adh gene 
in the fruit fly, Drosophila melanogaster, as a second system with 
which to quantify the sort of specific gene mutants induced by 
heavy ions as compared to x rays, and (2) the development of a 
maize Adh! pollen in situ monitor for environmental mutagens. 


12914 (LBL—11220, pp 167-175) In vivo tumor radiobio- 
logy of heavy charged particles, Curtis, S.B.; Tenforde, T.S. 
Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The response of tumor cells systems to irradiation with 
carbon, neon and argon beams at various positions in the plateau 
and extended-peak regions of the Bragg ionization curve is being 
evaluated from experiments conducted both in vivo and in vitro. 
The radiobiological end points being studied include: tumor volume 
response, cellular survival after tumor irradiation in situ, and cell- 
kinetic parameters. 


12915 (LBL—11220, pp 177-188) Heavy-ion radiobiology 
of multicellular tumor spheroids. Rodriguez, A.; Alpen, E.L. 
Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Experiments reported here were conducted with carbon 
ions, neon ions, and argon ions using rat brain gliosarcoma (9L) and 
Chinese hamster lung V79 cells grown as multicellular spheroids. 
Our studies were designed to evaluate high-LET radiation survival 
characteristics of cells grown in this relatively organized tissue-like 
environment. Our primary objectives were to determine the RBE 
values in plateau and spread Bragg peak regions of the carbon, 
neon, and argon beams, and evaluate with high and low LET radi- 
ation, the role of spheroid architecture in postirradiation survival of 
cells grown in this format. 
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12916 (LBL—11220, pp 189-197) Relative biological 
effect of high Z, high LET charged particles for spermatogon- 
ial killing. Alpen, E.L.; Powers-Risius, P. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The effects of high LET radiations produced with acceler- 
ated heavy-ion beams on weight loss of the mouse testes have been 
examined. It is assumed that weight loss is due primarily to cell 
death in the germinal epithelium. Results indicate that little or no 
recovery of sublethal injury occurs in this cell renewal system. 
Generally, the RBE rises continuously and monotonically for all 
LET values associated with helium and carbon from 6 to 100 keV/ 
pm. On the other hand, the data for neon and argon do not appear 
to fit. From the standpoint of the radiobiology of heavy ions, the 
most significant observation is that LET alone does not account for 
variation in radiation response of the spermatogonial population. 
(KRM) 


12917 (LBL—11220, pp 199-205) Survival of intestinal 
crypt cells after exposure to high Z, high energy charged par- 
ticles. Alpen, E.L.; Powers-Risius, P.; McDonald, M. Nov 
1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The purpose of the experiments described is to evaluate the 
relative biological effectiveness (RBE) of high energy charged par- 
ticles for cell killing in the mouse crypt-cell survival assay. The ref- 
erence radiation, 225 kVp x rays, is slightly more effective than pla- 
teau helium ions. For carbon, neon and argon ions there is a sug- 
gestion of a saturation effect with increasing LET. Furthermore, it 
should be emphasized that there is a large difference associated 
with particles of different atomic number or mass at the same aver- 
age LET. (KRM) 


12918 (LBL—11220, pp 207-224) Estimate of the thera- 
peutic ratio for charged particle beams. Phillips, T.S.; Gold- 
stein, L.S. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

To establish the RBE in normal and tumor tissue of heavy 
ion beams, the dose response for normal tissues, tumors and hy- 
poxic and euoxic cells in vitro to single fraction irradiation and 
their ability to recover has been studied. The data demonstrate that 
the therapeutic ratio (RBE in tumor/RBE in normal tissue) of the 
murine systems increases with increasing LET up to the LET of 
the peak of the modulated neon beam. Although the argon beam 
has some features which make it attractive for therapy, its applica- 
tion may be limited because of its unfavorable biological depth-dose 
distribution. (KRM) 


12919 (LBL—11220, pp 225-232) Response of mouse 
skin and bone marrow to heavy charged particles. Ainsworth, 
E.J. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Because of the desirability to determine RBE at therapeuti- 
cally relevant dose levels, our approach was to use a challenge- 
dose technique. This challenge-dose technique assesses injury accu- 
mulation and repair or recovery following administration of com- 
paratively low doses by challenging animals. No previous studies 
have been conducted using CFU-S irradiated in vivo as a model 
system to assess the RBE of heavy charged particles for either cell 
killing or for late effects. The goal of the CFU-S studies reported 
here was to determine the RBE for cell killing, and to use these 
data to design experiments to explore the effects of HZE particle 
dose fractionation on femur CFU-S repopulation and on late effects 
indicated by a reduction in the size of the CFU-S compartment. 


12920 (LBL—11220, pp 233-235) Dose response for rat 
skin tumors induced by single and split doses of argon ions. 
Burns, F.J.; Albert, R.E. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Skin and other organs are capable of repairing part of the 
damage that eventually leads to induction of tumors if the radiation 
is low LET. With the availability of the argon-ion beam at the Be- 
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valac facility at LBL, it became feasible to study repair or recovery 
at the LET of maximum biological effectiveness. The existence of 
extensive data on the dose-response curve for tumor induction in 
rat skin made this an ideal system for studying the RBE and repair 
at high-LET values in a specific organ where whole body irradia- 
tion can be avoided. Tumors began to appear by about 10 weeks in 
the higher dose groups and continued to appear more or less stead- 
ily until the end of the experiment at 99 weeks when overall surviv- 
al was about 70%. Similarly, when the dose was fractionated the 
tumors began to appear at 10 weeks and continued to appear 
throughout the experiment at both doses. The fractionated expo- 
sures, rather than reducing the yield of tumors as for fractionated 
electron radiation, actually produced a slight increase in tumor 
yield. 


12921 (LBL—11220, pp 237-245) Response of rat spinal 
cord to single and fractionated doses of accelerated heavy 
ions. Leith, J.L.; McDonald, M.; Powers-Risius, P.; Bliven, 
S.F.; Walton, R.E.; Woodruff, K.H.; Howard, J. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The response of rat spinal cord to irradiation with acceler- 
ated heavy ions, in particular carbon and neon ions has been stud- 
ied. Two different ionization regions in the modified Bragg curve 
for each ion have been studied for both single and fractionated ex- 
posures. We have defined the paralytic response as a function of 
dose and dose per fraction, and we have determined RBE and 
repair values. The response of rat spinal cord is both dose and LET 
dependent, which allows «= derivation of RBE and repair values. 


12922 (LBL—11220, pp 247-254) Genetic effects of 
heavy-ion beams on mice. Goldstein, L.S. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

Our data suggest that sperm, spermatids, and spermatogonia 
exhibit different sensitivities to mutation induction by high LET 
beams. They are, in order of their increasing sensitivities: spermato- 
gonia, sperm, and spermatids. The data suggest that there are differ- 
ences in the shape of the dose-response curves, carbon and helium 
being curvilinear and neon being linear. Neon has the highest RBE, 
especially for the spermatogonial stem cell. Cell killing, measured 
by a variety of end points, is restricted to radiosensitive spermato- 
cytes and spermatogonia at the doses investigated. A dose-depend- 
ent extent and duration of oligospermia is found, but the data sug- 
gest that other factors may contribute to a decrease in the fertiliza- 
tion rate. 


12923 (LBL—11220, pp 255-260) Carcinogenesis with 
heavy-ion radiation in the harderian gland of mice. Alpen, 
E.L.; Fry, R.J.M.; Powers-Risius, P.; Ainsworth, E.J. Nov 
1980. 

In Biological and medical research with accelerated heavy 


ions at the Bevalac, 1977-1980. 
Heavy-ion radiations with LET values of a few keV/um and 


more are capable of producing high yields of harderian gland 
tumors. The prevalence values for this tumor with heavy-ion radi- 
ations cannot, at this time, be distinguished from the results ob- 
tained from Fermilab neutrons. All of these radiations, including 
neutrons, are capable of producing tumor yields far in excess of the 
yield resulting from gamma-ray exposure. Of special significance is 
the fact that helium ions, at relatively low LET, appear to be 
nearly as effective as the other ions; while for most acute biological 
end points, the helium ions would be expected to be trivially differ- 
ent from 225 kVp x rays, with RBE values close to 1.0. We must 
conclude that heavy ions have a high carcinogenic potential in the 
BeCF; mouse harderian gland promoted with pituitary implants. 


12924 (LBL—11220, pp 261-268) Cataractogenic effects 
of heavy charged particles in mice. Ainsworth, E.J.; Jose, 
J.G.; Yang, V.V.; Barker, M.E. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The effects of heavy charged particles on the crystalline lens 
of the eye of mice are important because this tissue has proven sus- 
ceptible to other forms of high-LET radiation. This report summa- 
rizes the results currently available from a prospectively designed 
study to explore the LET dependence of the cataractogenic proc- 





1735 / ERA VOL. 6, NO. 9 


ess. The present results are consistent with a high cataractogenic 
effect at 100 keV/ym, because plateau argon 40 ions, with an LET 
in this range, produce higher average cataracts scores at 9, 11 and 
13 months than do carbon 12 or neon 20 ions. In the electron mi- 
crographs, significant changes were observed from the controls. 
(KRM) 


12925 (LBL—11220, pp 277-285) Thermophysical lesions 
caused by HZE particles. Tobias, C.A.; Malachowski, M.; 
Nelson, A.; Philpott, D.E. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This paper deals with a type of damage caused by heavy 
particles that may occur in subcellular structures. These lesions are 
called thermophysical radiation injury and are similar to damage 
produced in solids by HZE particles. This chapter summarizes 
some of the experimental evidence for the presence of these lesions 
in certain mammalian tissues including the retina, brain, cornea, iens 
of mice and seeds of corn. Of all tissues examined, only the cornea 
exhibited a type of lesion which would fulfill the criteria of thermo- 
physical lesions. (KRM) 


12926 (LBL—11220, pp 287-291) HZE particle effects in 
the mammalian brain: relevance to manned space flight. 
Kraft, L.M.; D’Amelio, F.E.; Benton, E.V. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The drain of rodents has been studied following high LET 
neon particle irradiation with doses ranging from 10 to 1000 rad. 
The changes observed by light microscopy after 1000 rad irradia- 
tion, for example, include acute necrosis of interstitial cells within 
36 h of exposure, necrotic neurons, hyperchromatic neuroglia, and 
axonal degeneration beginning at 3 months postexposure. These 
changes are compared with those reported following exposure to 
other radiation modalities. Neuronal necrosis following high LET 
argon particle irradiation was comparable to that with neon. Low 
doses (25 rad and below) of iron nuclei resulted in no visible necro- 
tic nerve cells. Acute neuroglial cell loss or damage is discussed as 
to its possible role in chronic neuronal necrosis and in loss of 
axonal integrity. 


12927 (LBL—11220, pp 293-301) Life span studies on 
mice exposed to heavy charged particles or photons: prelimi- 
nary results. Ainsworth, E.J. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

This chapter summarizes the results currently available 
where dose-dependent mortality is compared among the single 
cohort that received fractionated doses of carbon ions and the first 
replicate that received single doses. At this time, 17% mortality has 
occurred in both groups and had enhanced life shortening been 
produced by fractionation of the carbon ion dose, somewhat higher 
mortality might be expected. Cautious interpretation of these pre- 
liminary results is necessary, but the mortality data available at this 
time provides no evidence for enhancement by dose fractionation 
with carbon ions. In sum, at this time, it appears the Q factor used 
for fission spectrum neutrons could be conservative if it were used 
for assessment of risk following exposure to 400 MeV carbon ions. 


12928 Homologous radioimmunoassay for canine thyro- 
tropin: response of normal and x-irradiated dogs to propylth- 
iouracil. Quinlan, W.J.; Michaelson, S. (Univ. of Rochester, 
NY). Contract DE-AC02-76EV03490. Endocrinology ; 108: 
No. 3, 937-942(Mar 1981). 

A RIA for canine TSH (cTSH) was developed using a 
double antibody method. Rabbit anti-cTSH antisera was slightly 
cross-reactive with ovine TSH. No evidence of cross-reactivity was 
noted with human, bovine, rat TSH, or ovine LH. Serum cTSH in 
euthyroid dogs was 7.0 +- 0.9 ng/ml. Normal and x-irradiated (lo- 
calized to the thyroid or cranium) dogs received 334 mg propylth- 
iouracil (PTU) im in oil daily for 1 week as a goitrogenic chal- 
lenge. A significant increase in cCTSH was noted in normal dogs 
and in two of four dogs that received 1000 rads to the thyroid. No 
significant increase was observed in cTSH in any of the dogs previ- 
ously given either 100 or 1000 rads to the head. Although serum Ts 
and T, were only slightly decreased in thyroid-irradiated dogs, a 
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significant decrease in T; was observed in both normal and x-irradi- 
ated dogs maintained on PTU for 1 week. The inability of head x- 
irradiated dogs to respond to PTU, as evidenced by the lack of in- 
creased cTSH, suggests that moderate to high doses of x irradiation 
can impair the ability of the hypothalamic-hypophysial-thyroid axis 
to respond to a goitrogenic challenge. 


12929 Postreplication repair of ultraviolet-irradiated 
transforming deoxyribonucleic acid in Bacillus subtilis. 
Hadden, C.T. (Univ. of Tennessee, Oak Ridge). Contract 
AS05-76EV04568; W-7405-ENG-26. Journal of Bacteriology 
; 145: No. 1, 434-441(Jan 1981). 

Repair of ultraviolet-irradiated transforming deoxyribonu- 
cleic acid (DNA) in several strains of Bacillus subtilis was studied 
in order to determine the effects of excision repair and postreplica- 
tion repair on transformation. Two mutations that cause a Uvr- 
phenotype (uvr-1 and uvr-42) were shown to have strikingly differ- 
ent effects on repair of ultraviolet-irradiated transforming DNA. 


12930 Screening method for isolating DNA repair-defi- 
cient mutants of CHO cells. Thompson, L.H. (Univ. of Cali- 
fornia, Livermore); Rubin, J.S.; Cleaver, J.E.; Whitmore, 
G.F.; Brookman, K. Contract W-7405-ENG-48. Somatic 
Cell Genetics ; 6: No. 3, 391-405(1980). 

A simple procedure for isolating mutagen-sensitive clones of 
CHO cells was developed and applied in mutant hunts in which 
colonies were screened for hypersensitivity to killing by ultraviolet 
radiation (uv), ethyl methanesulfonate (EMS), or mitomycin C 
(MMC). Each of two uv-sensitive clones studied in detail had a Ds; 
dose of 1.0 J/m? compared to 7.0 J/m? for the wild-type cells, and 
each was shown to have no detectable repair replication following 
exposure to uv doses of up to 26 J/m?. Clones having hypersensiti- 
vity to alkylating agents, but not uv, were obtained using MMC 
and EMS. In the latter case the two clones had significantly in- 
creased sensitivity to the killing action of ®°Co y-rays. 


12931 Comparison of micronuclei induction for x-ray and 
ultrasound exposures of Vicia faba root meristem cells. 
Miller, M.W. (Univ. of Rochester, NY). Ultrasound in Medi- 
cine and Biology ; 4: 263-267(1978). 

X-irradiation (200R) but not ultrasound (1.1 MHz, 8 W/cm? 
peak, 1 min continuous exposure) induced micronuclei formation in 
root meristem cells of Vicia faba 6-36 hr post-exposure. 


12932 (RFP—3156) Perspective on health effect studies 
of low-level exposure to radiation and other environmental 
pollutants. Bistline, R.W. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). [nd]. 3p. NTIS, PC 
A02/MF AOl1. 

A perspective view of low-level radiation as a cancer-caus- 
ing factor is offered. It is concluded that the effects of low-level 
radiation are so small in relation to the incidence of cancer overall 
that they are statistically insignificant. (ACR) 
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12933 Effects of generation-long temperature acclimation 
on r yroductive performance of the desert pupfish, Cyprino- 
don n. nevadensis. Gerking, S.D.; Lee, R.; Shrode, J.B. (Ari- 
zona State Univ., Tempe). Physiological Zoology ; 52: No. 2, 
113-121(1979). 

The hypothesis was tested that the reproductive function 
would exhibit compensation to temperature if the organism was 
bred and reared at temperatures which ordinarily produced less 
than optimal reproductive performance. Desert pupfish, Cyprino- 
don n. nevadensis, were bred and the eggs reared at the optimum 
temperature for reproduction 28°C, and at two marginal tempera- 
tures, 24 and 32°C. Each brood was divided into three groups and 
reproductive performance was tested at the rearing temperature 
and at two alternate temperatures to which they had never before 
been exposed. The eggs laid per spawning and eggs laid per gram 
body weight per day showed no compensation to rearing tempera- 
ture. Reproductive performance was optimal at 28°C and was poor 
at both marginal temperatures, regardless of the previous thermal 
history of the fish. Lower egg viability at 32°C was associated with 
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a thin egg coat, small yolk diameter, and low gonosomatic index as 
compared with the same measurements at the lower temperatures. 


5603 Chemicals Metabolism And Toxicity 


REFER ALSO TO CITATION(S) 11919, 12354, 12731, 12885, 12899 


12934 (LA—8665-SR) Los Alamos Integrated Oil Shale 
Health and Environmental Program: a status report. Holland, 
L.M.; Stafford, C.G. (comps.). (Los Alamos Scientific Lab., 
NM (USA)). Jan 1981. Contract W-7405-ENG-36. 106p. 
NTIS, PC A06/MF AO1. 

Research activities addressing health and environmental con- 
cerns related to the developing US oil shale industry are summa- 
rized. The technical reports included in this document are orga- 
nized on the basis of materials of concern rather than on iaboratory 
organizational structure. Site- and technology-specific information 
is included in those instances where it is important to the under- 
standing of the problem. Certain of the projects address more ge- 
neric or fundamental questions common to most technologies, but 
each study, whether generic or applied, fits within the health and 
environmental concerns stated in the DOE Oil Shale Research De- 
velopment and Demonstration (RD and D) Plan. Section headings 
include: field studies; airborne effluents; oils; waters; and arsenic 
and nickel species of concern. 


12935 (LA—8695-MS) Preliminary toxicological study of 
PYX explosive: [2,6-bis(picrylamino)-3,5-dinitropyridine ]. 
Drake, G.A.; London, J.E.; Smith, D.M. (Los Alamos Sci- 
entific Lab., NM (USA)). Feb 1981. Contract W-7405- 
ENG-36. 7p. NTIS, PC A02/MF AOl1. 

The acute oral LDso*° values for PYX explosive for mice 
and rats is greater than 5 g/kg. According to classical guidelines, 
the material would be considered slightly or practically nontoxic in 
both species. Skin application studies in the rabbit with PYX explo- 
sive demonstrated that it was cutaneously nonirritating. This mate- 
rial was a very mild and transitory irritant in rabbit eye application 
studies. The sensitization study in the guinea pig did not show PYX 
explosive to be deleterious in this regard, although a firm thicken- 
ing and erythema were seen at the injection sites 72 h after adminis- 
tration. 


12936 (LBL—11245) Treatment of multivariate environ- 
mental and health problems associated with oil shale technol- 
ogy. Kland, M.J. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jul 1980. Contract W-7405-ENG-48. 
50p. (CONF-800680—7). NTIS, PC A03/MF AO1. 

From Symposium on health effects investigations of oil shale 
development; Gatlinburg, TN, USA (23 Jun 1980). 

A Statistical matrix approach for solving complex environ- 
mental problems involving oil shale mining and processing is pre- 
sented. Four methods are described: quantitative structure-activity 
and molecular connectivity relationships (QSAR,MC); factor analy- 
sis (FA); and pattern recognition (PR). QSAR and MC are useful in 
the prediction of toxic behavior for individual members of a class 
of compounds for which SAR data are already available. The 
methods of FA and PR have both been applied to data derived 
from structure-activity relationships (SAR), and PR techniques 
have also been used with connectivity functions. Each method is 
evaluated and the scope of their application is defined. (DMC) 


12937 (LBL—11868) Changes in the electrical surface 
charge and transplantation properties of TA3 ascites tumor 
cells during short-term maintenance in an isotonic salt solu- 
tion. Tenforde, T.S.; Richards, W.R.; Kelly, L.S. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1980. Contract W-7405-ENG-48. 32p. NTIS, PC A03/MF 
AOl. 

Several experimental procedures with tumors require in vitro 
maintenance of the cells under conditions that represent only an ap- 
proximation to the physiological milieu. Examples of such proce- 
dures include the preparation of inocula for tumor transplantation 
and immunological studies on tumors in a cell culture system. An- 
other example is the in vitro - in vivo cytotoxicity test in which the 
proliferative capacity of tumor cells is studied in vivo following in- 
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cubation with a chemotherapeutic agent in vitro. As a means of 
characterizing several of the degenerative processes that can occur 
when tumor cells are maintained in vitro under relatively nonphy- 
siological conditions, we have examined the influence of a 0.9% 
NaC] suspending medium on the surface charge and transplantation 
properties of TA3 ascites adenocarcinoma cells. 


12938 (PB—80-203458) Evaluation of mutagenicity test- 
ing of extracts from processed oil shale. Water quality series 
report. Dickson, J.G.; Adams, V.D. (Utah State Univ., 
Logan (USA). Utah Water Research Lab.). May 1980. Con- 
tract DI-14-34-0001-8123. 52p. NTIS, PC A04/MF AOl1. 
The evaluation of the carcinogenic potential of processed oil 
shale extracts was carried out by the use of the Ames/Salmonella 
mutagenicity assay. Four types of spent oil shale were used to 
obtain samples for testing and the polycyclic aromatic hydrocar- 
bons (PAH) contained in the shale extracts are known to give 
about 90% detection rate by the Ames test. Solvent extraction of 
the shale with organic solvents gave extracts which were found to 
contain mutagenically-active fractions. The choice of solvents was 
shown to have a great effect on the magnitude of the mutagenic 
response and may also generate a co-mutagenic effect. The Ames 
test failed to identify mutagens in the aqueous leachates from the 
spent oil shale. One of the major problems of the Ames test was 
that the dose response curves of one-to-one mixture of two muta- 
gens were nonadditive. Benzo(a)pyrene, a strong mutagenic PAH, 
was found to mask the mutagenic response of other mutagens. The 
complex mixture of PAHs in processed oil shale may exhibit high 
mutagenicity due to possible co-mutagenesis. Further biological 
testing is necessary to establish the environmental impact of natural 
leaching of oil shale waste and the reliability of the Ames test. 


12939 (PNL-SA—8237) Distribution of Balsamorhiza 
rosea in Rattlesnake Hills with respect to various environ- 
mental factors. Parkhurst, M.A. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). 1980. Contract AC06- 
76RLO1830. 53p. NTIS, PC A04/MF AOl. 

Thesis. Submitted to Washington State University, Pullman. 

Balsamorhiza rosea (Compositae), a suffrutescent perennial, 
is found on several rocky hilltops with sparse canopy cover in 
Eastern Washington. This study investigated B. rosea’s abundance 
and its associated species along several physical gradients. Impor- 
tant elements of microclimate selected for this analysis were eleva- 
tion, slope aspect, slope angle, and soil depth. Results show that the 
occurrence of B. rosea is associated more strongly with soil depth 
than with other factors examined. The distribution of B. rosea was 
not fully explained by the factors in this study. Other potential fac- 
tors determining its distribution are discussed. 


12940 (UCLA—12-1288) Effect of jaundiced sera and 
bile salts on cultured beating rat heart cells. Bogin, E.; 
Better, O.; Harary, I. (California Univ., Los Angeles (USA). 
Lab. of Nuclear Medicine and Radiation Biology). 1980. 
Contract AC03-76SF00012. 16p. NTIS, PC A02/MF AOl. 

Jaundiced serum, from common bile duct ligated rats, added 
to cultured heart cells decreased the beating rate and caused an 
early cessation of beating. Similarly it produced higher levels of 
lactate in the media. Deoxychloic acid but not cholic acid which 
are the main bile acids in jaundiced serum caused similar effects, 
thus suggesting that deoxychloic acid is the toxic substance respon- 
sible for heart function alterations seen in severe jaundiced patients. 


12941 (UCRL—84068) Forecasting effects of SO. pollu- 
tion on growth and succession in a western conifer forest. 
Kercher, J.R.; Axelrod, M.C.; Bingham, G.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 
Jun 1980. Contract W-7405-ENG-48. 5p. (CONF-800649— 
2). NTIS, PC A02/MF AO1. 

From International symposium on effects of air pollutants on 
mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

A simulator has been developed for the mixed conifer forest 
type of the Sierra Nevada, California to forecast the effects of SO2 
on forest growth and succession. The model simulates recruitment, 
growth, and death of each tree and is based on a northeastern USA 
simulator with extensive modifications. These modifications include 





1737 / ERA VOL. 6, NO. 9 


the introduction of fire ecology, temporal seed crop patterns unique 
to the Sierra, and water stress. Pollutant stress is modeled as an 
effect on tree growth. The model simulates the shift from the pon- 
derosa pine dominated forest type to the white fir dominated mixed 
conifer type as elevation increases from 5000 to 6000 ft. It also sim- 
ulates the fire-suppression of white fir and the fire-climax of pon- 
derosa pine. For a 10% growth reduction of ponderosa pine from 
pollutant stress and with growth reductions in other species as de- 
termined by their relative sensitivities, standing crops of ponderosa 
pine were reduced and white fir increased. 


12942 Hormonal adaptation to the stresses imposed upon 
sodium balance by pregnancy and lactation in the Yanomama 
Indians: a culture without salt. Oliver, W.J.; Neel, J.V.; 
Grekin, R.J.; Cohen, E.L. (Univ. of Michigan, Ann Arbor). 
Contract EY-76-C-02-2828. Circulation ; 63: No. 1, 110- 
116(Jan 1981). 

The Yanomama Indians of northern Brazil and southern 
Venezuela have been identified as a no salt culture. In this study, 
data were obtained to determine in this population the adjustments 
of sodium-related hormones to the stresses imposed upon sodium 
balance by pregnancy and prolonged lactation. Controls against the 
possibility that findings in the Yanomama were ethnic rather than 
dietary were provided by similar observations in the Guaymi Indi- 
ans of Panama, who have free access to salt. Urinary concentra- 
tions of sodium were approximately 1 mEq/l] in male and female 
Yanomama, with 24-h excretion rates in the males averaging 1 
mEq, similar to our prior observations. The pregnant Yanomama 
had exceeding high urinary concentrations of aldosterone. These 
were associated with higher plasma renin activities and serum al- 
dosterone concentrations than in all other subjects. Although preg- 
nant Guaymi had elevations of serum and urinary aldosterone, these 
were significantly lower (p < 0.001) than those of the Yanomama. 
Prolonged lactation in the Yanomama was associated with elevation 
of plasma renin activity and serum and urinary aldosterone concen- 
tration compared with the Guaymi, but were not higher than those 
in nonlactating Yanomama females. The findings suggest that preg- 
nancy in a salt-poor environment is associated with an exaggerated 
augmentation of hormonal responses that enhance positive sodium 
balance. 


12943 Interpretation of the observed age-dependency of 
cadmium body burdens in man. Travis, C.C.; Haddock, A.G. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. 
Environmental Research ; 22: No. 1, 46-60(Jun 1980). 

A one-compartment model for cadmium accumulation in the 
human body is used to assess the impact on cadmium body burdens 
of recent increases in environmental levels of cadmium, changes in 
smoking patterns, and age-dependent morphological or functional 
changes in the kidney. The model suggests that the observed de- 
cline in kidney cadmium concentrations after about age 45 cannot 
be explained by changes in environmental levels of cadmium and 
smoking patterns alone. The inclusion of age-dependent renal 
changes brings model predictions into line with observations. An 
age-dependent biological half-time for cadmium is a necessary con- 
sequence of the assumed renal change. 


12944 Use of short-term tests in the isolation and identi- 
fication of chemical mutagens in complex mixtures. Epler, 
J.L. (Oak Ridge National Lab., TN). pp 239-270 of Chemi- 
cal mutagens. Volume 6. de Serres, F.J.; Hollaender, A. 
(eds.). New York, NY; Plenum Publishing Corporation 
(1980). 

The feasibility of using short-term mutagenicity assays to iso- 
late and identify the potential biohazard(s) of complex materials is 
being examined by use of various coupled chemical and biological 
approaches. Such research has usually involved a preliminary 
chemical characterization and preparation for bioassay, followed by 
testing for bioactivity. Subsequent fractionation procedures to fur- 
ther characterize the mutagens present are carried out, with the 
bioassay being used as a tool to follow the activity and guide the 
separations. The mutagenicity tests are intended to function as (1) 
predictors of profound long-range health effects such as mutagene- 
sis and/or carcinogenesis; (2) a mechanism to rapidly isolate and 
identify a hazardous biological agent in a complex mixture; and (3) 
a measure of biological activity, correlating baseline data with 
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changes in experimental (or environmental) conditions and, in the 
case of actual industrial effluents or streams, with changes in proc- 
ess conditions. With this combined chemical fractionation and 
short-term assay approach, the investigator can accumulate infor- 
mation on the actual compounds responsible for the biological 
effect. Thus, the mutagenicity tests will also function as (4) an aid 
in identifying the specific hazardous compounds involved and in es- 
tablishing priorities for more definitive chemical analysis and moni- 
toring along with further validative testing in comparative systems, 
including whole-animal testing, for mutagenesis and carcinogenesis. 


12945 Cadmium inhibition of vitamin D-mediated re- 
sponses in organ-cultured embryonic chick duodenum. Corra- 
dino, R.A. (Cornell Univ., Ithaca, NY). Toxicology and Ap- 
plied Pharmacology ; 48: 257-261(1979). 

When added to the medium, cadmium (4 x 1075 M) inhibits 
la,25-dihydroxycholecalciferol(1a,25-(OH)2Ds)-mediated responses 
in the organ-cultured embryonic chick duodenum: decreases induc- 
tion of a specific calcium-binding protein (CaBP), prevents the ele- 
vation of alkaline phosphatase activity, and reduces the ability of 
the tissue to absorb radiocalcium at the mucosal surface. The cad- 
mium effect is clearly not generalized cytotoxicity: total protein 
concentration actually increased after cadmium treatment, and the 
effect of a 24-h culture in the presence of cadmium is largely re- 
versed during a subsequent 24-h period. These results may be taken 
as evidence that cadmium can interfere with vitamin D action at 
the level of the target organ itself and is not necessarily secondary 
to alteration in Vitamin D metabolism. 


12946 Assays for behavioral toxicity: a strategy for the 
Environmental Protection Agency. Weiss, B.; Laties, V.G. 
(Univ. of Rochester, NY). pp 213-215 of Test methods for 
definition of effects of toxic substances on behavior and 
neuromotor function neurobehavioral toxicology. Volume 1, 
Supplement 1. Phoenix, NY; Ankho International, Inc. 
(1979). 

Broad agreement on specific approaches or standardized test 
batteries for assessing behavioral toxicity is unlikely to emerge in 
the foreseeable future. EPA should reject test standardization in 
any case, however; standardization stifles progress and, in addition, 
may bypass unique properties of new types of substances. The opti- 
mal strategy is to prescribe a set of functions, such as sensory, 
motor, and complex performance processes, leaving it to the manu- 
facturer to select adequate tasks. Adequacy would be judged by 
EPA staff, in consultation with advisory panels, and resolved, in 
most cases, by a dialogue with the manufacturer. 


12947 Effects of toxicants on the somatosensory system. 
Maurissen, J.P.J. (Univ. of Rochester, NY). pp 23-31 of 
Test methods for definition of effects of toxic substances on 
behavior and neuromotor function neurobehavioral toxicol- 
ogy. Volume 1, Supplement 1. Phoenix, NY; Ankho Inter- 
national, Inc. (1979). 

A computerized system for an objective and accurate study 
of vibration sensitivity has been designed. Sensitivity can be as- 
sessed in human as well as nonhuman primates. Its usefulness in the 
study of peripheral nerve disorders induced by chemical exposure is 
emphasized. 


12948 Reinforcing properties of inhaled substances. 
Wood, R.W. (Univ. of Rochester, NY). pp 67-72 of Test 
methods for definition of effects of toxic substances on be- 
havior and neuromotor function neurobehavioral toxicol- 
ogy. Volume 1, Supplement 1. Phoenix, NY; Ankho Inter- 
national, Inc. (1979). 

Inhaled substances can support behavior by acting as rein- 
forcing stimulus events. The deliberate inhalation of volatile materi- 
als is attributable to the positively reinforcing properties of these 
substances and can induce profound toxicity. On the other hand, in- 
haled substances can also be aversive, e.g., corrosives, certain sol- 
vents, and combustion products. Both positive and negative rein- 
forcing properties of inhaled materials can be used to support the 
behavior of laboratory animals. Several rules of evidence should be 
met, however, to demonstrate conclusively that an inhalant has 
such properties. Such properties should be considered in industrial 
hygiene and environmental quality decisions. 
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12949 Some problems in interpreting the behavioral ef- 
fects of lead and methylmercury. Laties, V.G.; Cory-Slechta, 
D.A. (Univ. of Rochester, NY). pp 129-135 of Test methods 
for definition of effects of toxic substances on behavior and 
neuromotor function neurobehavioral toxicology. Volume 1, 
Supplement 1. Phoenix, NY; Ankho International, Inc. 
(1979). 

Two sets of observations are reported as illustrations of 
problems encountered in behavioral toxicology. First, in an attempt 
to determine the contribution of methylmercury-induced ataxia to 
behavioral changes observed on the fixed-consecutive-number 
schedule, some ancillary control experiments were undertaken. Nei- 
ther pharmacologically-produced incoordination (ethanol) nor me- 
chanically-produced incoordination (foot taping) led to behavioral 
changes similar to those seen after exposure to methylmercury. 
Second, total crop impaction in a pigeon that died during a behav- 
ioral experiment on lead suggested some further work. Lead-in- 
duced crop stasis in pigeons was measured by x-raying the passage 
of force-fed stainless steel ball bearings through the crop. This re- 
tardation of motility reliably preceded signs of overt toxicity. These 
results suggest that the behavioral changes in the pigeon noted by 
us and reported by other investigators cannot be attributed to CNS 
dysfunction alone, but more likely arise from starvation, or from 
combined CNS damage and starvation. In addition, these results 
demonstrate that the appearance of behavioral effects prior to overt 
toxicity does not necessarily reflect CNS damage. 


12950 Effects of toxicants on visual systems. Merigan, 
W.H. (Univ. of Rochester, NY). pp 15-22 of Test methods 
for definition of effects of toxic substances on behavior and 
neuromotor function neurobehavioral toxicology. Volume 1, 
Supplement 1. Phoenix, NY; Ankho International, Inc. 
(1979). 

The analysis of visual toxicity is complicated by the hetero- 
geneity of visual capacities in different regions of the visual field. 
Since various toxicants may impair different functions allied to lo- 
calized portions of the visual field, it is important to explore the re- 
lationship of field defects to residual visual abilities. We have begun 
this exploration by studying methylmercury poisoning in macaque 
monkeys. Extended exposure to this toxicant produces a marked 
concentric constriction of visual fields, a result similar to that found 
in human victims. In addition, visual sensitivity is greatly reduced 
on those tests in which the periphery of the visual field is more sen- 
sitive than the center. Our findings suggest simple but reliable clini- 
cal tests for screening suspected victims of substances impairing pe- 
ripheral vision. 


12951 Behavioral evaluation of sensory irritation evoked 
by ammonia. Wood, R.W. (Univ. of Rochester School of 
Medicine, NY). Toxicology and Applied Pharmacology ; 50: 
157-162(1979). 

Mice will respond to escape from ammonia vapor, a prototy- 
pical airborne chemical irritant. Nose poking at a conical sensor is 
maintained if it terminates the delivery of ammonia to a small expo- 
sure chamber and produces a facial shower of clean, humidified air 
from the sensor. The duration of exposure to ammonia tolerated de- 
creased as ammonia concentration increased (0.0 to 0.2%). The per- 
centage of ammonia deliveries terminated by a response also in- 
creased as concentration increased. The behavior did not result 
from a general increase in activity. Thus, ammonia vapor delivery 
is an effective negative reinforcer for the mouse. This technique 
can help evaluate the aversive properties of atmospheric contami- 
nants. 


5604 Other Environmental Pollutant Effects 


12952 (DOE/ER—0095) Environmental assessment for 
the Satellite Power System (SPS): studies of honey bees ex- 
posed to 2.45 GHz continuous-wave electromagnetic energy. 
Gary, N.E.; Westerdahl, B.B. (California Univ., Davis 
(USA). Dept. of Entomology). Dec 1980. Contract W-31- 
109-ENG-38. 147p. NTIS, PC A07/MF AOl1. 

A system for small animal exposure was deveioped for treat- 
ing honey bees, Apis mellifera L., in brood and adult stages, with 
2.45 GHz continuous wave microwaves at selected power densities 
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and exposure times. Post-treatment brood development was normal 
and tcratological effects were not detected at exposures of 3 to 50 
mw/cm? for 30 minutes. Post-treatment survival, longevity, orienta- 
tion, navigation, and memory of adult bees were also normal after 
exposures of 3 to 50 mw/cm? for 30 minutes. Post-treatment lon- 
gevity of confined bees in the laboratory was normal after expo- 
sures of 3 to 50 mw/cm? for 24 hours. Thermoregulation of brood 
nest, foraging activity, brood rearing, and social interaction were 
not affected by chronic exposure to 1 mw/cm? during 28 days. In 
dynamic behavioral bioassays the frequency of entry and duration 
of activity of unrestrained, foraging adult bees was identical in mi- 
crowave-exposed (5 to 40 mw/cm7*) areas versus control areas. 


12953 (PB—80-202419) Genetic and cellular effects of 
microwave radiations. Final report 8 May 75-31 Dec 79. 
Dutta, S.K. (Howard Univ., Washington, DC (USA). Dept. 
of Botany). May 1980. 45p. NTIS, PC A03/MF AOI. 

This research program was initiated with the overall objec- 
tive of determining genetic and cellular effects from exposure of 
unicellular organisms to selected frequencies of CW and pulsed mi- 
crowave radiation which is prevalent in the biosphere. Several 
tester strains of the bacterium Salmonella typimurium, TA-98, TA- 
100, TA-1535 and TA-1538; the bacterium Escherichia coli, W3110 
(pol A) and p3438 (pol A-, repair deficient); and the yeast Sacchar- 
omyces cerevisiae, D3, D4 and DS were tested for lethal and muta- 
genic events. Effects of known elevated temperatures were studied 
to distinguish microwave induced temperature effects from the 
direct temperature effects. Three kinds of microwave exposure sys- 
tems were used in these studies: (i) farfield antenna (for 2.45 GHz 
and 8.5 - 9.5 GHz), (2) waveguide (for 8-10 GHz) and (3) TEM 
(transverse electric and magnetic mode) transmission lines for 915 
MHz radiation. The SAR (specific absorption rate) for various ex- 
posures ranged from 0.1 W/kg to 40 W/kg. Pulse repetition rates 
were 400 Hz and 1000 Hz for pulsed microwave radiations. The 
studies revealed no increase in mutations or of gene conversions 
when cells were exposed to microwave radiations, but yeast and 
bacterial strains showed cellular lethality caused by temperature 
rises (greater than 10C) at higher power levels. 


12954 Genetic effects of strong magnetic fields in Droso- 
phila melanogaster. I. Homogeneous fields ranging from 
13,000 to 37,000 Gauss. Kale, P.G.; Baum, J.W. (Brookha- 
ven National Lab., Upton, NY). Contract EY-76-C-02-0016. 
Environmental Mutagenesis ; 1: 371-374(1979). 

Drosophila melanogaster males were exposed to homogene- 
ous magnetic fields of intensities of 13,000 to 37,000 Gauss as eggs, 
larvae, pupae and as adults. Sex linked recessive lethals were scored 
in chromosomes exposed as spermatozoa, spermatids and as sper- 
matocytes. There was no indication of enhanced mutation induction 
by the magnetic fields. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 11978, 12826, 12827, 12888 


12955 (DOE/ET/13650—9) Safety analysis and review 
system. Phase I. Final report. Browne, E.T. (Meyer (A.F.) 
and Associates, Inc., McLean, VA (USA)). Mar 1981. Con- 
tract AM01-80ET13650. 8p. NTIS, PC A02/MF AO1. 

This report summarizes work completed in support of the 
implementation of the DOE Safety Analysis and Review System 
(SARS). It is intended to describe and summarize critical items 
identified during the course of this study and discussed in previous 
reports completed for other subtasks under this contract. The fol- 
lowing were among the issues identified as requiring further over- 
view, assessment, and action by DOE: (1) there needs to be firm 
guidance from DOE Headquarters (HQ) in regard to SARS-related 
responsibilities and requirements of the DOE field offices; (2) a 
system must be established to track the applicability and progress of 
SARS for individual DOE operations. Currently, it is difficult, if 
not impossible, to identify projects with SARS requirements in 
their contracts. Thus, it is difficult to set accurate schedules for 
safety analysis reviews; (3) a decision must be made by DOE offi- 
cials as to whether review authority for moderate risk projects will 
be delegated to the field. As part of this, a detailed assessment of 
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resources available for reviews, both at the field and HQ levels, 
needs to be accomplished; and (4) to be implemented effectively, 
SARS needs to be incorporated into the overall DOE project man- 
agement system. 


58 GEOSCIENCES 
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REFER ALSO TO CITATION(S) 12053 


12956 (CONF-810227—1) Comparison of graphics pack- 
ages used with the geoecology data base. Emerson, C.J.; 
Nungesser, M.K. (Oak Ridge National Lab., TN (USA)). 
ag Contract W-7405-ENG-26. 4p. NTIS, PC A02/MF 
AOl. 

From SAS users group internatiorial meeting; Lake Buena 
Vista, FL, USA (8 Feb 1981). 

The Geoecology Data Base represents a unique compilation 
of computerized county-level environmental data for research and 
development. The data base contains selected data from extant 
sources on terrain and soils, forestry, vegetation, agriculture, land 
use, wildlife, air quality, climate, water resources, natural areas, and 
endangered species. The Statistical Analysis System (SAS) is used 
for data storage, retrieval, analysis and display. Visual output such 
as maps, graphs, and charts are very effective in conveying infor- 
mation. The benefits of computer-generated graphics for scientific 
analysis are enhanced by convenience, flexibility, ease of intefacing 
with analysis and data management systems, high quality resolution, 
multi-color capabilities, and rapid turnaround. Historically, several 
mapping programs were needed to display results of studies using 
the Geoecology Data Base. SAS’s GMAP procedure combines 
many features of these mapping packages with its own capabilities. 
Data from the Geoecology Data Base will be utilized to evaluate 
the usefulness of GMAP in lieu of other mapping packages. 


12957 (RHO-C—24) Hanford groundwater modeling: a 
numerical comparison of Bayesian and Fisher parameter esti- 
mation techniques. McLaughlin, D.B. (Resource Manage- 
ment Associates, Lafayette, CA (USA)). Nov 1980. Con- 
tract AC06-77RL01030. 93p. NTIS, PC AO5/MF AOl1. 

This report is concerned with the performance of two prom- 
ising techniques for estimating the parameters of groundwater 
models developed and applied by Rockwell Hanford Operations at 
the US Department of Energy Hanford site. The report begins with 
a fairly general formulation of the parameter estimation problem 
which helps to explain the capabilities and differences of the two 
estimation techniques (weighted least-squares and maximum likeli- 
hood). Particular emphasis is placed on the role of model input 
errors due to initial condition, boundary condition and source term 
uncertainties. It is shown that the weighted least-squares estimation 
algorithm (a Fisher estimator) essentially ignores input errors while 
the maximum likelihood estimation algorithm (a Bayesian estimator) 
accounts for these errors in a systematic way. Performance differ- 
ences between these estimators are negligible when input errors are 
minor. When input errors are large, however, the maximum likeli- 
hood estimator appears to give significantly better estimates. This is 
illustrated with a numerical example based on an application of the 
RHAFE groundwater flow model to a hypothetical twelve ele- 
ment, three dimensional aquifer. Recommendations indicating the 
most promising directions for future research and application are 
provided at the end of the report. 


12958 Hydrological models, data bases, and the comput- 
erized control of Volta Lake. Bachus, S.C.; Ankrah, R.O. 
(Voita River Authority, Accra, Ghana). pp 69-72 of Pro- 
ceedings of the sixth international CODATA conference. 
Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

, HYDRO is a computerized system that plays an important 
role in the hydrological decision-making process controlling Volta 
Lake. The structural components of the HYDRO information 
system and their interrelation are briefly described, with emphasis 
on general data base organization. While HYDRO is not a general- 
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purpose data management system, it provides a high degree of 
structural flexibility relative to the storage and retrieval of hydrolo- 
gical data. 3 figures. (RWR) 


5802 Geophysics 


12959 (INIS-mf—5936) Seismic aspects in nuclear power 
plant designing. Seminar proceedings. (Ceskoslovenska 
Komise pro Atomovou Energii, Prague). Dec 1979. 112p. 
NTIS (US Sales Only), PC A06/MF AO1. 

Separate abstracts for the individual papers are included in 
the data base. 


12960 (LA—8694-MS) Location capability of the Los 
Alamos National Laboratory seismic array, northern New 
Mexico. Wechsler, D.J. (Los Alamos Scientific Lab., NM 
(USA)). Feb 1981. Contract W-7405-ENG-36. 2ip. NTIS, 
PC A02/MF AOl1. 

The adequacy of the Los Alamos National Laboratory seis- 
mic array in northern New Mexico has been evaluated by a recent- 
ly implemented least squares inversion program for seismic arrival 
time data. The condition number of the partial derivative matrix of 
travel times provides information for estimating the quality of hy- 
pocentral solutions. Spatial variation of the condition number com- 
bined with the results of inversion of synthetic arrival time data en- 
ables us to assess the capability of the seismic array in locating 
earthquakes occurring throughout the northern part of the state. 
The results define a large portion of north-central New Mexico 
over which earthquake epicenters can be detected and located by 
the Los Alamos array. 


12961 (NUREG/CR—1519) General geology, geophysics, 
and seismicity of northwest Alabama. Technical report Apr 
79-Apr 80. Kidd, J.T. (Alabama Univ., University (USA). 
Geological Survey of Alabama-Oil and Gas Board). Jun 
1980. Contract NRC-04-78-262. 90p. NTIS, PC A05/MF 
AOl. 

The Geological survey of Alabama and the U.S. Nuclear 
Regulatory Commission are making a study of the general geology, 
geophysics, and seismicity of that area in northwest Alabama that is 
located within a 200-mile radius of New Madrid, Missouri. Rocks 
exposed in the study area and penetrated in the subsurface range in 
age from Cambrian to Holocene. Numerous faults and folds have 
been reported in rocks as old as possible Precambrian and as young 
as possibly the Cretaceous. Geophysical surveys in the study area 
show several anomalies. Of particular interest is the apparent 
shared location between a large gravity anomaly and a low geo- 
thermal gradient anomaly. Seismic data indicate the area is in a 
zone of negligible to moderate seismic risk but two earthquakes 
have been reported. Maximum earthquake intensities recorded for 
the study area based on all historical earthquakes affecting Alabama 
between 1811-1977 range from 4 to 7 (Modified Mercalli). 


12962 (SAND—80-1970) Air pressure waves from Mount 
St. Helens eruptions. Reed, J.W. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
24p. (CONF-801234—1). NTIS, PC A02/MF AOl. 

From American geophysical union special session; San Fran- 
cisco, CA, USA (7 Dec 1980). 

Barograms from a number of National Weather Service sta- 
tions were assembled for the May 18, 1980, eruption and compared 
to airblast wave propagations from large explosions. Wave ampli- 
tudes at 50 to 300 km distances were about what might be expected 
from a nuclear explosion of between 1 megaton and 10 megaton 
yield. Pressure-time signatures could not be resolved for the first 
compression phase, because of the slow paper recording speed. The 
900 s negative phase duration was much too long for comparison 
with the negative phase of an explosion. Nevertheless, positive and 
negative amplitudes were about equal, as often observed at long 
distances from explosions. Calculations have been made for a 
simple finite amplitude propagation model. These show rough 
bounds on the source compression rate, to give the observed in- 
audible waves at least to 54 km distance, yet cause audibly rapid 
compression at Seattle, near 150 km, and beyond. 
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12963 (SAND—80-2695C) NSS: National Seismic Sta- 
tion. (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1979. Contract AC04-76DP00789. 260p. NTIS, PC 
Al12/MF AOl. 

A description is presented of the National Seismic Station 
(NSS) at McMinnville, Tennessee, its design and operation. (ACR) 


12964 (UCRL—53088) Radon-gas extraction and count- 
ing system for analyzing radon and radium in groundwater in 
seismically active areas. Knauss, K. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 8 Dec 
ben Contract W-7405-ENG-48. 28p. NTIS, PC A03/MF 

A high concentration of radon in groundwater has attracted 
recent attention as a precursor of seismic activity. We have con- 
structed a system that extracts and counts radon gas from solid, 
liquid, and gas samples. The radon is extracted in a closed system 
onto activated charcoal. The desorbed radon is then measured in a 
phosphored acrylic cell by scintillation counting of gross alpha ra- 
diation. The efficiency of the total system (extraction plus counting) 
is 90 +- 3% or better. Compact design and sturdy construction 
make the system completely portable and well suited to field oper- 
ations in remote loations. Results are given for radon and radium in 
groundwaters in the Livermore area. 


12965 (USGS—474-311) Principal facts, accuracies, 
sources, and base station descriptions for gravity stations in 
the Nevada part of the Goldfield and Mariposa 2° sheets. 
Healey, D.L.; Wahl, R.R.; Currey, F.E. (Geological 
Survey, Denver, CO (USA)). Mar 1981. Contract AI08- 
76DP00474. 15p. NTIS, PC A02/MF AOI. 

More than 12,000 gravity observations have been taken, 
from 1958 to the present, in the Nevada part of the Goldfield and 
Mariposa 2° sheets. Numerous reports are available that present dis- 
crete parts of the data. This report is a compilation of all these data 
after conversion to the International Gravity Standardization Net- 
work. The report provides descriptive information and offers a 
source for principal facts. 


12966 Seismic velocity and Q-structure of the upper 
mantle lid and low velocity zone for the Eastern Great Basin. 
Olsen, K.H.; Braile, L.W.; Johnson, P.A. (Geosciences Di- 
vision, Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). Geophysical Research Letters ; 7: No. 
12, 1029-1032(Dec 1980). 

A 100-km-long record section of NTS explosions recorded 
in the eastern Snake River Plains (7 °<A<8 °) shows the cusp of 
critical refractions from the steepened P velocity gradient at the 
bottom of the upper mantle LVZ. Synthetic seismograms calculat- 
ed with a modified reflectivity program have been used to derive a 
regional velocity model of the upper mantle beneath the eastern 
Great Basin. The model suggests that observed very weak P/sub n/ 
arrivals are due to a slight negative velocity gradient below the 
Moho and that no high velocity mantle lid exists in this region. 


5803 Mineralogy, Petrology, And Rock Mechanics 


12967 (LA-UR—80-3680) Electron probe microanalysis 
in geoscience: a tutorial. Gooley, R. (Los Alamos Scientific 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 25p. 
(CONF-810410—1). NTIS, PC A02/MF AOl1. 

From Scanning electron microscopy conference; Dallas, TX, 
USA (14 Apr 1981). 

A tutorial on the history, theory and use of electron probe 
microanalysis in the geosciences is presented. (ACR) 


12968 Cation vacancies and the crystal chemistry of 
breakdown reactions in kimberlitic omphacites. Smyth, J.R. 
(Los Alamos Scientific Lab., NM). American Mineralogist, 
The ; 65: No. 11, 12, 1185-1191(Nov 1980). 

The degree of alteration in clinopyroxenes from eclogitic in- 
clusions in South African kimberlites is directly related to the devi- 
ation from stoichiometry of remnant unaltered areas in individual 
grains. Deviations from stoichiometry are reconciled by allowing 
up to 9% vacancy in the M2 site. The breakdown reaction account- 
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ing for the apparent alteration is: CaAlpSis012—~CaAhSiOg + 
3SiO2. The products of this reaction are observed in X-ray preces- 
sion photographs as a second Ca- Tschermak’s pyroxene inter- 
grown with the host omphacite plus quartz powder rings. I infer 
that a vacancy-containing pyroxene is stabilized by pressure but is 
highly unstable at lower pressures. A general FORTRAN program 
which breaks pyroxene compositions into end-members has been 
written to include a vacancy-containing end-member. 


12969 Effect of Fe and Mg on crystallization in granitic 
systems. Naney, M.T. (Oak Ridge National Lab., TN); 
Swanson, S.E. Contract W-7405-ENG-26. American Miner- 
alogist, The ; 65: No. 7-8, 639-653(Jul 1980). 

Single-step and multistep undercooling experiments using 
both Fe, Mg-free and Fe, Mg-bearing model granitic compositions 
were conducted to investigate the influence of mafic components 
on the crystallization of granitic melts. Crystallization of granite 
and granodiorite compositions in the system NaAISisOs-KAISisOs- 
CaAlSizOs-SiOz-H20 produces assemblages containing one or 
more of the following phases: plagioclase, alkali feldspar, quartz, 
silicate liquid, and vapor. The observed phase assemblages are gen- 
erally in good agreement with equilibrium data reported in the lit- 
erature on the same bulk compositions. With the addition of Fe and 
Mg to these bulk compositions six new phases participate in the 
equilibria (orthopyroxene, clinopyroxene, biotite, 
hornblende,epidote, and magnetite). However, crystalline assem- 
blages produced in phase equilibrium and crystal growth experi- 
ments brought to the same final P-T-X/sub H2O/ conditions are in 
general not equivalent. Perhaps the addition of Fe and Mg has 
caused a breakdown of the Si-O framework in the melt, thereby 
promoting the more rapid nucleation of the ino- and phyllosilicates 
rather than the framework silicates. Border zones of granitic plu- 
tons, commonly rich in mafic minerals, may result from the more 
rapid nucleation of mafic phases from the silicate liquid. These 
zones are thought to develop by early crystallization along the 
walls of the pluton. Our results suggest the mafic phases should nu- 
cleate more quickly than the feldspars and quartz and thus should 
enrich the early crystallization products in ferromagnesian minerals. 


12970 Crystal structure of paulmooreite, Pb2[As2O;]: di- 
meric arsenite groups. Araki, T. (Univ. of Chicago, IL); 
Moore, P.B.; Brunton, G.D. American Mineralogist, The ; 65: 
No. 3-4, 340-345(Mar 1980). 

Paulmooreite, Pb2[As2O;], was studied in detail by three-di- 
mensional x-ray diffractometry on a Picker four-circle goniostat 
using MoKa radiation. The new mineral is monoclinic, space group 
P2;, or P2;/m including exceedingly weak reflections but refined in 
P2;/a, Z = 4, a = 13.584(4), b = 5.650(2), c = 8.551(3)A, B = 
108.78(2)° R = 0.064 (R/sub w/ = 0.057) for 2709 independent 
reflections. The structure was solved by Patterson. Fourier and 
least-squares refinement techniques. The structure is based on 
[As2Os]* corner-linked dimers which link to distorted Pb-O poly- 
hedra, leading to the weakest links across {001], the plane of per- 
fect cleavage. For /sup [*]/Pb/sup [*]/ As2Os, bond distance aver- 
ages are As(1)-O = 1.774, As(2)-O = 1.782, Pb(1)-O = 2.380, and 
Pb(2)-O = 2.436A. The [AsOs]* groups are trigonal pyramids, and 
PbO, groups are distorted tetragonal pyramids. For bonds < 3.8 A, 
distorted Pb(1)O; and Pb(2)Og polyhedra occur. Due to lone-pair 
electrons about the cations, the coordination polyhedra are one- 
sided, the electron pairs presumably residing around the empty ver- 
tices. 


12971 Czochralski growth of single-crystal fayalite under 
controlled oxygen fugacity conditions. Finch, C.B. (Oak 
Ridge National Lab., TN); Clark, G.W.; Kopp, O.C. Con- 
tract W-7405-ENG-26. American Mineralogist, The ; 65: No. 
3-4, 381-389(Mar 1980). 

Single-crystal boules of fayalite (Fe2SiO;) were grown in the 
temperature range 1165 to 1200°C at 1 bar total pressure from 
high-purity oxide melts of 1.95:1 to 2.10:1 Fe:Si atom ratio. A 
modified Czochralski technique was used, with platinum crucibles 
inductively heated under oxygen fugacities, f(O2), between 107° and 
10~'* bar. The boules are up to 19 mm in diameter by 40 mm long 
and brownish-black in color. The best crystal homogeneity was ob- 
tained at growth rates of = 3 mm/h from 2.1:1 Fe:Si melts at an 
f(O2) of 107’? bar at 1180 to 1185°C. Colorimetric data indicate 
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boule Fe* contents which increase with synthesis f(O2) from 
0.27% (10-%* bar) to 0.86% (10~® bar). The typical orthohombic 
unit-cell parameters are a = 4.8214 to 4.8219, b = 10.4774 to 
10.4767, and c = 6.0880 to 6.0893 A, varying slightly with synthe- 
sis f{(O2). The optical and infrared absorption spectrum is similar to 
that of natural fayalite, exhibiting a broad absorption band at 10,000 
A with transparency maxima at 7000 and 25,000 A. Samples appear 
stable up to melting at ~ 1202°C[f(O2) = 10-' bar], but lose 
weight and solidify incongruently. 


5804 Geochemistry 


REFER ALSO TO CITATION(S) 12967, 12974, 12975 
5805 Oceanography 


REFER ALSO TO CITATION(S) 12217 


12972 Sources and sinks of nuclides in Long Island 
Sound. Turekian, K.K.; Cochran, J.K.; Benninger, L.K.; 
Aller, R.C. (Department of Geology and Geophysics, Yale 
University, New Haven, Connecticut). EY-75-5-05-3573. 
Advances in Geophysics ; 21: No. 1, 129-164(Dec 1980). 

The present level of understanding of the behavior of metals 
of Long Island Sound is summarized with the intent of applying 
these concepts to other estuaries in an attempt to ascertain the 
effect that human activity has had and is having on such systems. 


12973 Record of the accumulation of sediment and trace 
metals in a Connecticut salt marsh. McCaffrey, R.J.; Thom- 
son, J. (Department of Geology and Geophysics, Yale Uni- 
versity, New Haven, Connecticut). E(11-1)3573. Advances in 
Geophysics ; 21: No. 1, 165-236(Dec 1980). 

The possibility that a useful, historical record of deposition 
might be found in a salt marsh is investigated by considering a 
record of the accumulation of sediment and trace metals in a Con- 
necticut salt marsh. Evidence of salt-marsh deposition dominated 
by riverine runoff is presented. 


12974 Diagenetic processes near the sediment-water inter- 
face of Long Island Sound. I. Decomposition and nutrient ele- 
ment geochemistry (S,N,P). Aller, R.C. (Department of Ge- 
ology and Geophysics, Yale University, New Haven, Con- 
necticut). EY-76-S-02-3573. Advances in Geophysics ; 21: No. 
1, 237-350(Dec 1980). 

Selected early diagenetic reactions associated with the de- 
composition of organic matter in estuarine deposits of Long Island 
Sound are examined with particular emphasis on undstanding the 
role of benthic macroorganisms together with the depositional envi- 
ronment in controlling the decomposition of surface sediments and 
in determining the flux of solutes between sediment and overlying 
water. 


12975 Diagenetic processes near the sediment-water inter- 
face of Long Island Sound. II. Fe and Mn. Aller, R.C. (De- 
partment of Geology and Geophysics, Yale University, 
New Haven, Connecticut). EY-76-S-02-3573. Advances in 
Geophysics ; 21: No. 1, 351-415(Dec 1980). 

The chemical diagenesis of iron and mangnese in the near- 
shore sediments of Long Island Sound are examined. Particular em- 
phasis is place on quantifying the physical and biological transport- 
reaction processes controlling both the distribution of these metals 
within the upper few decimeters of a deposit and the exchange of 
their soluble forms with overlying water. 


12976 Empirical relationship between the concentration 
of resuspended sediment and near bottom wave-orbital veloc- 
ity. Lesht, B.M.; Clarke, T.L.; Young, R.A.; Swift, D.J.P.; 
Freeland, G.L. (Ecological Sciences Section, Radiological 
and Environmental Research Division Argonne National 
Laboratory, Argonne, Illinois 60439). Geophysical Research 
Letters ; 7: No. 12, 1049-1052(Dec 1980). 

Five deployments of a boundary layer probe were undertak- 
en on the Long Island inner continental shelf between 1976 and 
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1978. The probe measured suspended sediment concentration and 
fluid velocity 100 cm above the bottom. Multivariate analysis of the 
data from all deployments shows that surface wave activity is the 
major determinant of suspended sediment concentration. Concen- 
tration is found to be proportional to the wave orbital velocity 
when the velocity is above a threshold value. Both the threshold 
value (WS/sub T/) and the proportionality constant (8) seem to 
depend on the composition of the local sediment substrate; WS/sub 
T/ increasing with the mean size of the coarse fraction, 8 increas- 
ing with the amount of finegrained (< 62) material. 
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12977 Data compilations in physics: survey and needs. 
Behrens, H.; Ebel, G. (Fachinformationszentrum Energie, 
Kernforschungszentrum, Germany). pp 221-226 of Proceed- 
ings of the sixth international CODATA conference. Drey- 
fus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

The present situation of data compilations in physics is sur- 
veyed. The following fields are addressed: elementary particle 
physics (particle properties, particle reactions, coupling constants), 
nuclear physics (nuclear structure and decay data, nuclear reactions 
(nonneutron), neutron physics), atomic and molecular physics 
(wave functions of atoms and molecules, spectroscopic tables, mo- 
lecular constants, atomic and molecular collisions), fluids, and prop- 
erties of liquids and solids (crystal structures, mechanical proper- 
ties, thermal and thermodynamical properties, electrical and dielec- 
tric properties, magnetic properties, and optical properties). The 
coverage of the different fields varies enormously, with nuclear and 
atomic physics covered much better than solid state physics. 1 
table. (RWR) 


6401 Astrophysics And Cosmology 


12978 Cosmological consequences of a first-order phase 
transition in the SU; grand unified model. Guth, A.H.; Wein- 
berg, E.J. (Center for Theoretical Physics, Laboratory for 
Nuclear Science and Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). 
Physical Review, The, D. Particles and Fields ; 23: No. 4, 876- 
885(15 Feb 1981). 

The SU; grand unified model is considered in the context of 
big-bang cosmology. If the Higgs potential contains a cubic term 
there is a first-order transition to the SUs x SU2 x Ui-symmetric 
phase. The bubble nucleation rate for this transition is calculated. 
For typical choices of parameters, the transition proceeds accord- 
ing to one of two scenarios depending on whether or not its rate is 
ever large relative to the expansion rate of the universe. Both possi- 
bilities lead to difficulties: In the former case the transition is rapid- 
ly completed, but leads to the production of too many superheavy 
magnetic monopoles. In the latter case monopole production is sup- 
pressed, but there is an extreme supercooling from which the uni- 
verse never recovers. 


12979 Light curve of type I Supernovae. Colgate, S.A.; 
Petschek, A.G.; Kriese, J.T. (University of California, Los 
Alamos Scientific Laboratory P.O. Box 1663, Los Alamos, 
New Mexico 87545 and New Mexico Institute of Mining 
and Technology Socorro, New Mexico 87801). AJP (Ameri- 
can Institute of Physics) Conference Proceedings ; 63: No. 1, 7- 
14(Nov 1980). 

Calculations of the intermediate and late time luminosity of 
type I supernovae based on 100% efficiency for optical emission of 
energy deposited by the Ni*® decay chain give good agreement 
with observations provided M/sub ej/v~?2.2=(plus-or-minus0.5) x 
10’? M/sub sun/ s? cm~? where M/sub ej/ is the ejected mass and v 
is the expansion velocity. Account must be taken of the escape of 
both gamma rays and positrons. These two escape processes as well 
as the early luminosity peak, as calculated by Colgate and McKee, 
are all consistent with the same value of M/sub ej//v?. 
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12980 Supernova models and light curves. Weaver, T.A.; 
Woosley, S.E. (Lawrence Livermore Laboratory Liver- 
more, California 94550). W-7406-ENG-48. AIP (American 
Institute of Physics) Conference Proceedings ; 63: No. 1, 15- 
32(Nov 1980). 

This talk briefly reviews the current status of our under- 
standing of Type II supernovae with particular emphasis on the 
processes responsible for the emission of electromagnetic radiation. 
In addition, a relatively novel evolutionary scenario that appears to 
lead to a Type I supernova explosion is presented. 


12981 Stephan’s Quintet: HI distribution at high red- 
shifts. Peterson, S.D.; Shostak, G.S. (Space Sciences Labo- 
ratory, Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley). Astrophysical Journal, Letters to the Editor 
; 241: No. 1, L1-L5(1 Oct 1980). 

Highly sensitive 21 cm observations between 5450 and 6950 
km s~' have measured H I emission from the Stephan’s Quintet 
region on a uniformly spaced grid. A composite spectrum present- 
ing a total profile of the region reveals weak emission at 5700 km 
s~' and features centered at 6000 and 6600 km s~'. All three neutral 
hydrogen features appear to be spatially extended, with dimensions 
~ 100 kpc and masses ~ 10'° M/sub sun/ (assuming D/sub Hi/=88 
Mpc). The H I emission regions are offset from each other and the 
optical galaxies in the quintet. 


12982 Collimation of relativistic jets from quasars. 
Abramowicz, M.A.; Piran, T. (Center of Relativity, Univer- 
sity of Texas, Austin). DOE NO. EY-76-S-02-2220. Astro- 
physical Journal, Letters to the Editor ; 241: No. 1, L7-L11(1 
Oct 1980). 

Thick accretion disks orbiting supermassive black holes can 
explain high luminosities of quasars and other active galactic nuclei 
as well as fundamental properties of jets and beams emerging from 
them. 


12983 Far-infrared [O III] line emission from the Galac- 
tic Center. Watson, D.M.; Storey, J.W.V.; Townes, C.H.; 
Haller, E.E. (Department of Physics, University of Califor- 
nia, Berkeley). Astrophysical Journal, Letters to the Editor ; 
241: No. 1, L43-L46(1 Oct 1980). 

The [O III] 51.8 um fine-structure line has been detected in 
Sgr A West. It appears that the emission arises from the same com- 
pact clouds within the central parsec of the Galaxy which are ob- 
served in [Ne II]. The line intensity is used to derive an effective 
temperature of 32,000—40,000 K for the radiation field that ionizes 
the clouds. We also report an upper limit for the [O III) 88.4 um 
fine-structure line in Sgr A West. From this upper limit, one can 
conclude that the average electron density outside the known ion- 
ized clouds and within 30” of the galactic center is less than 40 
cm~*. 


12984 Neutrino emission from a supernova shock. Bethe, 
H.A.; Applegate, J.H.; Brown, G.E. (Cornell University). 
EY-76-3-02-3001. Astrophysical Journal ; 241: No. 1, 343- 
354(1 Oct 1980). 

In the shock resulting from the “bounce” of a supernova, the 
neutrinos are prevented from leaving by the high neutrino opacity 
of the material just outside the shock, until the density of that mate- 
rial has decreased to less than 10'' g cm™* The number of neu- 
trinos then emitted is moderate. Neutrino pairs are formed, mainly 
from electron pairs, and their emission again is limited by the opac- 
ity. The energy lost from the shock by neutrino pairs is estimated, 
and is from 20 to 50% for reasonable initial shock energies. 


12985 Computer use of astronomical information and 
data. Davis, M.S. (Univ. of North Carolina, Chapel Hill). pp 
321-324 of Proceedings of the sixth international CODATA 
conference. Dreyfus, B. (ed.). Elmsford, NY; Pergamon 
Press (1979). 

From 6. CODATA couference; Palermo, Italy (22 May 
1978). 

The history of compilation of astronomical data is summa- 
rized. Data of different types have been stored in various ways. 
Problems have arisen in data collections such as identification of in- 
dividual data, bulk of information collected, and reliability of data. 
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Computerized data base systems will probably be required to 
manage ever larger amounts of astronomical data. 1 figure. (RWR) 
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12986 (ANL/EES-TM—122) Search of archived data 
sources for rocket exhaust-induced modifications of the ionos- 
phere. Chacko, C.C.; Mendillo, M. (Argonne National Lab., 
IL (USA)). Sep 1980. Contract W-31-109-ENG-38. 50p. 
NTIS, PC A03/MF AOI1. 

The emergence of the Satellite Power System (SPS) concept 
as a way of augmenting the dwindling energy sources available for 
commercial power usage involved such a large and unprecendented 
technological program that detailed assessment and feasibility stud- 
ies were undertaken in an attempt to specify the true impact such a 
program would have. As part of the issues addressed, a comprehen- 
sive environmental impact study was initiated that involved an un- 
precedented scope of concerns ranging from ground-level noise and 
weather modifications to possible planetary-scale perturbations 
caused by SPS activity in distant Earth orbits. This report describes 
results of a study of an intermediate region of the Earth's environ- 
ment (the ionosphere) where large-scale perturbations are caused 
by routine rocket activity. The SPS program calls for vast trans- 
portation demands into and out from the ionosphere (h = 200 to 
1000 km), and thus the well-known effect of chemical depletions of 
the ionosphere (so-called ionospheric holes) caused by rocket ex- 
haust signaled a concern over the possible large-scale and long-term 
consequences of the induced effects. 


12987 (LA-UR—81-516) Anomalous dc resistivity and 
double layers in the auroral ionosphere. Kindel, J.M.; Barnes, 
C.; Forslund, D.W. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 27p. (CONF- 
800791—1). NTIS, PC A03/MF AOl1. 

From Chapman conference on auroral arcs; Fairbanks, AK, 
USA (21 Jul 1980). 

There are at least four candidate instabilities which might ac- 
count for anomalous dc rereresistivity in the auroral ionosphere. 
These are: the ion-acoustic instability, the Buneman instability, the 
ion-cyclotron instability and double layers. Results are reported of 
computer simulations of these four instabilities which suggest that 
double layers are most likely to be responsible for sistivity in the 
auroral zone. 


12988 (LA-UR—81-656) Ionospheric effects of rocket ex- 
haust products: Skylab and HEAO-C, Zinn, J.; Sutherland, 
C.D.; Duncan, L.M.; Stone, S.N. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 8p. 
(CONF-810421—1). NTIS, PC A02/MF AO1. 

From Ionospheric effects symposium; Alexandria, VA, USA 
(14 Apr 1981). 

This paper is about ionospheric F-layer depletions produced 
by chemical reactions with exhaust gases from large rockets. It de- 
scribes a 2-dimensional computer model of the ionosphere, and it 
compares model results with experimental data on the structure and 
variability of the natural ionosphere, as well as data on ionospheric 
holes produced by the launches of Skylab (May, 1973) and HEAO- 
C (September, 1979). It also describes measurements made in con- 
junction with the HEAO-C launch. The computer model includes 
an approximate representation of thermospheric tidal winds and E 
fields in addition to vertical motions associated with diurnal 
changes in temperature. The computed ionospheric structure is sen- 
sitive to all the above. For a small number of cases, results are 
compared of computations of the normal diurnal variations of ion- 
ospheric structure with incoherent scatter and total electron con- 
tent data. Computations of ionospheric depletions from the Skylab 
and HEAO-C launches are in satisfactory agreement with the ob- 
servations. The winds appear to be essential for interpretation of 
the Skylab results. 


12989 (LBL—11220, pp 271-275) Abundances, energy 
and LET spectra of HZE particles in space. Curtis, S.B.; 
Benton, E.V. Nov 1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The present chapter reviews knowledge of the composition 
and energy spectra of HZE (high Z and energy) particles in space 
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and present experimental results of LET spectra measured in sever- 
al manned satellites. 


12990 What is a magnetospheric substorm. Akasofu, S.I. 
(Alaska Univ., Fairbanks (USA). Geophysical Inst.). pp 447- 
460 of Dynamics of the magnetosphere. Proceedings of the 
A.G.U. Chapman conference on magnetospheric substorms 
and related plasma processes held at Los Alamos Scientific 
Laboratory, NM, USA, 9-13 October 1978. Akasofu, S.-I. 
(ed.) (Alaska Univ., Fairbanks (USA). Geophysical Inst.). 
Dordrecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

It is suggested that if the solar wind-magnetosphere energy 
coupling, epsilon, increases above about 10'* erg/sec, the magnetos- 
phere suddenly develops a more efficient energy dissipation process 
than that operating during periods of epsilon < 10'* erg/sec. It ap- 
pears that the magnetosphere achieves this enhanced energy dissi- 
pation by interrupting the cross-tail current in the magnetotail and 
diverting it into the ionosphere, this diversion causing an enhanced 
Joule heat production in the ionosphere. The good correlation be- 
tween epsilon and the total energy dissipated in the magnetosphere 
suggests that the substorm is more like a process directly driven by 
the solar wind, rather than an unloading process of energy accumu- 
lated prior to the onset. 


12991 Expansive phase of the magnetospheric substorm. 
Atkinson, G. (Communications Research Centre, Ottawa, 
Ontario (Canada)). pp 461-481 of Dynamics of the magne- 
tosphere. Proceedings of the A.G.U. Chapman conference 
on magnetospheric substorms and related plasma processes 
held at Los Alamos Scientific Laboratory, NM, USA, 9-13 
October 1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks 
(USA). Geophysical Inst.). Dordrecht, Netherlands; D. 
Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Stress balance and current closure in the magnetosphere are 
equivalent representations of the same condition. The stresses and 
currents in the magnetosphere that determine the steady-state con- 
vective flow are reviewed. A thinner plasma sheet implies a strong- 
er earthward force (more-dipolar field lines) in the plasma sheet 
and hence a greater stress in the magnetosphere driving convective 
flow. Many of the observed properties of substorms can be ex- 
plained by simply assuming that tail current is diverted along mag- 
netic field lines and through the ionosphere in some local time 
sector without knowing the cause of the diversion. The author con- 
siders and develops current-diversion models of the magnetospheric 
substorm, i.e. models in which electric current, flowing westward 
across the nightside magnetosphere, is diverted down magnetic 
field lines into the ionosphere, westward in the ionosphere as the 
westward auroral electrojet, and then up field lines back to the 
outer magnetosphere. 


12992 IMF changes and polar-cap electric fields and cur- 
rents. Burch, J.L. (Southwest Research Inst., San Antonio, 
TX (USA)); Heelis, R.A. (Texas Univ., Dallas (USA). Rich- 
ardson Center for Advanced Studies). pp 47-62 of Dynam- 
ics of the magnetosphere. Proceedings of the A.G.U. Chap- 
man conference on magnetospheric substorms and related 
plasma processes held at Los Alamos Scientific Laboratory, 
NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) (Alaska 
Univ., Fairbanks (USA). Geophysical Inst.). Dordrecht, 
Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

The polar cap is magnetically connected to the solar wind. 
It is generally true that currents may flow easily between the two 
regions, and that polar-cap electric fields and currents respond sen- 
sitively to variations in the interplanetary magnetic field (IMF). 
The effects of the solar-magnetospheric x, y, and z components of 
the IMF have proved to be quite distinct. These effects and other 
recent results on the field-aligned currents flowing at the edge of 
the polar cap and in the cusp region are reviewed in this paper. 
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12993 Interplanetary magnetic field changes and the mag- 
netotail. Caan, M.N. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard Space Flight 
Center). pp 63-75 of Dynamics of the magnetosphere. Pro- 
ceedings of the A.G.U. Chapman conference on magnetos- 
pheric substorms and related plasma processes held at Los 
Alamos Scientific Laboratory, NM, USA, 9-13 October 
1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks (USA). 
Geophysical Inst.). Dordrecht, Netherlands; D. Reidel 
(1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Several observed associations between IMF changes and 
variations within the geomagnetic tail have been described. The 
most firmly established among these was the good correlation be- 
tween increases in the magnetic field intensity inside the tail lobes 
and intervals of southward-oriented IMF. Several statistical studies 
have quantified the relationship between the lobe field and the 
IMF. In addition, however, a number of new and significant ways 
in which the IMF affects the magnetic structure of the tail and its 
plasma populations have been discovered. The author discusses the 
extent to which the plasma mantle, lobes and plasma sheet are con- 
trolled by the IMF as demonstrated by these new correlations. 


12994 Configuration of dayside merging. Crooker, N.U. 
(California Univ., Los Angeles (USA)). pp 101-119 of Dy- 
namics of the magnetosphere. Proceedings of the A.G.U. 
Chapman conference on magnetospheric substorms and re- 
lated plasma processes held at Los Alamos Scientific Labo- 
ratory, NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) 
(Alaska Univ., Fairbanks (USA). Geophysical Inst.). Dor- 
drecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

The development of the geometry of interplanetary magnetic 
field lines of force merging with geomagnetic field lines at the day- 
side magnetopause is traced from Dungey’s picture of merging at 
the subsolar point to a three-dimensional picture in which merging 
occurs along curved lines that emanate from the polar cusps. The 
new merging configuration is shown to be consistent with recent 
observations of flux transfer at the dayside magnetopause and of 
convection patterns at high latitudes. Theoretical constraints on the 
merging process are traced from the requirement of antiparallel 
fields, to various dependences of the merging rate upon the angle 
between the merging fields, to no dependence at all. The new 
merging configuration assumes the antiparallel orientation. It is sug- 
gested that some instability threshold acts to prevent merging that 
otherwise might occur continually for all other orientations. 


12995 Studies of currents and electric fields in the aur- 
oral zone ionosphere using radar auroral backscatter. Green- 
wald, R.A. (Max-PlanckInstitut fuer Aeronomie, Katlen- 
burg-Lindau (Germany, F.R.)). pp 213-248 of Dynamics of 
the magnetosphere. Proceedings of the A.G.U. Chapman 
conference on magnetospheric substorms and related plasma 
processes held at Los Alamos Scientific Laboratory, NM, 
USA, 9-13 October 1978. Akasofu, S.I. (ed.) (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.). Dordrecht, Nether- 
lands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

During the 1970s several advances have been made in the 
understanding of radar aurora. Recent VHF studies have shown 
that Doppler data obtained from radar auroral backscatter can be 
used to measure the E-region electron drift velocity, the F-region 
plasma velocity, and the ionospheric electric field. This type of 
measurement is particularly valuable when it is made with dual aur- 
oral radar systems similar to STARE (Scandinavian Twin Auroral 
Radar Experiment). Over the past two years STARE has been used 
to study electric field patterns associated with electrojet and field- 
aligned currents, magnetospheric convection, the Harang disconti- 
nuity, PcS micropulsations, and the substorm expansion phase. 
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12996 Generation of field aligned current during sub- 
storm. Hasegawa, A. (Bell Labs., Murray Hill, NJ (USA)); 
Sato, T. (Tokyo Univ. (Japan)). pp 529-542 of Dynamics of 
the magnetosphere. Proceedings of the A.G.U. Chapman 
conference on magnetospheric substorms and related anene 
rocesses held at Los Alamos Scientific Laboratory, NM, 
SA, 9-13 October 1978. Akasofu, S.I. (ed.) (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.). Dordrecht, Nether- 
lands; D. Reidel (1980). 
From Conference on magnetospheric substorms and related 
plasma ic: Los Alamos, NM, USA (9 Oct 1978). 
mechanism for the generation of field aligned currents 
during magnetospheric substorms is presented. The energy which is 
injected to the geomagnetic tail is converted into plasma flow 
energy in solar and anti-solar directions. When the flow meets the 
inner magnetosphere, a viscous interaction occurs. This interaction 
creates time-increasing vorticities which produce field aligned cur- 
rents upward in the pre-midnight sector and downward in the post- 
midnight sector. 


12997 Plasma flow in the magnetotail and its implications 
for substorm theories. Hones, E.W. Jr. (Los Alamos Scien- 
tific Lab., NM (USA)). pp 545-562 of Dynamics of the mag- 
netosphere. Proceedings of the A.G.U. Chapman confer- 
ence on magnetospheric substorms and related plasma proc- 
esses held at Los Alamos Scientific Laboratory, NM, USA, 
9-13 October 1978. Akasofu, S.I. (ed.) (Alaska Univ., Fair- 
banks (USA). Geophysical Inst.). Dordrecht, Netherlands; 
D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
eee yo Los Alamos, NM, USA (9 Oct 1978). 

is paper deals primarily with plasma flow measurements 

during substorms and reports on a recent study that shows tailward 
flow to be much more prevalent than earthward flow during the 
expansive phase of substorms. 


12998 Relationship between substorms and _ storms. 
Kamide, Y. (Kyoto Sangyo University, Kamigamo, Kita-ku, 
Japan). pp 425-443 of Dynamics of the magnetosphere. Pro- 
ceedings of the A.G.U. Chapman conference on magnetos- 
pheric substorms and related plasma processes held at Los 
Alamos Scientific Laboratory, NM, USA, 9-13 October 
1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks (USA). 
Geophysical Inst.). Dordrecht, Netherlands; D. Reidel 
(1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

In an attempt to deduce a plausible working model of the 
relationship between magnetospheric substorms and storms, recent 
relevant studies of various processes occurring during disturbed pe- 
riods are integrated along with some theoretical suggestions. It has 
been shown that the main phase of geomagnetic storms is associat- 
ed with the successive occurrence of intense substorms and with 
the sustained southward component of the interplanetary magnetic 
field (IMF). However, these relations are only qualitatively under- 
stood, and thus basic questions remain unanswered involving the 
hypothesis whether a magnetic storm is a non-linear (or linear) su- 
perposition of intense substorms, each of which constitutes an ele- 
mentary storm, or the main phase of magnetic storms occurs as a 
result of the intense southward IMF which enhances magnetos- 
pheric convection and increases occurrence probability of sub- 
storms. 


12999 Physical processes for the onset of magnetospheric 
substorms, K.an, J.R.; Akasofu, SI.; Lee, L.C. (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.). pp 357-368 of Dynam- 
ics of the magnetosphere. Proceedings of the A.G.U. Chap- 
man conference on magnetospheric substorms and related 
plasma processes held at Los Alanios Scientific Laboratory, 
NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) (Alaska 
Univ., Fairbanks (USA). Geophysical Inst.). Dordrecht, 
Netherlands; D. Reidel (1980). 
From Conference on magnetospheric substorms and related 
pretn, gonna, Los Alamos, NM, USA (9 Oct 1978). 
ere are at least three important advances in observational 
as well as theoretical understanding of substorm processes during 
the last several years; they are: (i) the ‘V-shaped’ potential structure 
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for auroral acceleration, (ii) deflation as the cause of thinning of the 
distant plasma sheet, and (iii) interruption and subsequent diversion 
of the cross-tail current during the expansive phase of magnetos- 
pheric substorms. A possible chain of processes is suggested, includ- 
ing (i), (ii) and (iii) as vital parts, which leads to substorm onset. 


13000 Physics of plasma injection events. Kivelson, 
M.G.; Kaye, S.M. (California Univ., Los Angeles (USA). 
Inst. of Geophysics and Planetary Physics); Southwood, 
D.J. (Imperial Coll. of Science and Technology, London 
(UK). Blackett Lab.). pp 385-405 of Dynamics of the mag- 
netosphere. Proceedings of the A.G.U. Chapman confer- 
ence on magnetospheric substorms and related plasma proc- 
esses held at Los Alamos Scientific Laboratory, NM, USA, 
9-13 October 1978. Akasofu, S.I. (ed.) (Alaska Univ., Fair- 
banks (USA). Geophysical Inst.). Dordrecht, Netherlands; 
D. Reidel (1980). 

From Conference on magnetospheric substorms and related 


plasma —_ Los Alamos, NM, USA (9 Oct 1978). 

lasma injection can result from dynamic processes or from 
spacecraft penetration of a quasi-static spatial structure produced by 
a steady magnetospheric convection pattern. ATS-5 particle spec- 
trograms are found to provide examples of plasma injection events 
of both sorts. Several alternative expressions for the local time and 
K/sub p/ dependence of the injection boundary are given. 


13001 Energetic particle bursts in the Earth's magneto- 
tail. Krimigis, S.M. (Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab.); Sarris, E.T. (Democritos 
University of Thrace, Polytechnic School, Xanthi, Greece). 
pp 599-630 of Dynamics of the magnetosphere. Proceedings 
of the A.G.U. Chapman conference on magnetospheric sub- 
storms and related plasma processes held at Los Alamos 
Scientific Laboratory, NM, USA, 9-13 October 1978. Aka- 
sofu, S.I. (ed.) (Alaska Univ., Fairbanks (USA). Geophysi- 
cal Inst.). Dordrecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
—— Los Alamos, NM, USA (9 Oct 1978). 

uring magnetospheric substorms copious numbers of parti- 

cles are accelerated to energies ranging from a few keV to > ap- 
proximately 1 MeV and propagate within the magnetotail, magne- 
tosheath, and upstream solar wind. Timescales of acceleration range 
from < 10 seconds to several minutes, and intensities of 0.3 MeV 
protons up to 10° (cm*sec sr MeV)~' have been observed. During a 
special class of intense proton bursts, inverse velocity dispersion is 
observed. The authors examine the spatial extent, temporal and 
energy charateristics, of energetic proton bursts in the magnetotail, 
in particular to identify sources. The relationship of these phenom- 
ena to the occurrence of geomagnetic substorms is delineated. 


13002 Magnetic substorm characteristics described by 
magnetic potential maps for 26 - 28 March 1976. Kroehl, 
H.W. (National Geophysical and Solar-Terrestrial Data 
Center, Boulder, CO (USA)); Richmond, A.D. (National 
Oceanic and Atmospheric Administration, Boulder, CO 
(USA). Space Environment Lab.). pp 269-286 of Dynamics 
of the magnetosphere. Proceedings of the A.G.U. Chapman 
conference on magnetospheric substorms and related plasma 
processes held at Los Alamos Scientific Laboratory, NM, 
USA, 9-13 October 1978. Akasofu, S.I. (ed.) (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.). Dordrecht, Nether- 
lands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Magnetograms of ground-based geomagnetic variation are a 
useful, yet cumbersome data source for substorm studies. In this 
study geomagnetic variations from 52 northern hemisphere observa- 
tories are used to create magnetic potential contour plots represent- 
ing so called ‘equivalent ionospheric current’ systems. Contour 
plots of 10 isolated and storm-time substorms for 26 - 28 March 
1976 demonstrate the dynamic behavior of the westward and east- 
ward electrojets in the auroral zone. Substorms may be ordered by 
the preferred longitude of the dominant westward electrojet during 
their main phase and fall into three categories, morning, evening 
and midnight, which may occur simultaneously or independently. 
During recovery of these ten substorms the westward electrojet is 
always in the morning sector. 
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13003 Observations on plasma sheet dynamics during 
magnetospheric substorms. Lui, A.T.Y. (Johns Hopkins 
Univ., Laurel, MD (USA). Applied Physics Lab.). pp 563- 
597 of Dynamics of the magnetosphere. Proceedings of the 
A.G.U. Chapman conference on magnetospheric substorms 
and related plasma processes held at Los Alamos Scientific 
Laboratory, NM, USA, 9-13 October 1978. Akasofu, S.I. 
(ed.) (Alaska Univ., Fairbanks (USA). Geophysical Inst.). 
Dordrecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

A brief review of work leading to different interpretations of 
magnetotail observations is given. Some new results are then pre- 
sented on 1) the substorm behavior of the plasma sheet near its 
midplane; 2) the presence of southward field at the midplane in re- 
lation to substorm occurrence; and 3) diversion and reduction of 
the cross-tail current in the magnetotail during substorms. Two 
models for substorm expansion, the tearing mode model and the 
current diversion model, are discussed. 


13004 Magnetic variations during substorms. McPherron, 
R.L. (California Univ., Los Angeles (USA). Inst. of Geo- 
physics and Planetary Physics). pp 631-647 of Dynamics of 
the magnetosphere. Proceedings of the A.G.U. Chapman 
conference on magnetospheric substorms and related plasma 
processes held at Los Alamos Scientific Laboratory, NM, 
USA, 9-13 October 1978. Akasofu, S.I. (ed.) (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.). Dordrecht, Nether- 
lands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Extensive observations of magnetic field variations during 
auroral substorms have been used to construct phenomenological 
models of the substorm process. In one model, three substorm 
phases, growth, expansion and recovery, correspond respectively to 
energy storage, energy release and return to equilibrium. New data 
and more detailed studies show the simple model requires modifica- 
tion. A number of recent studies of substorm magnetic field vari- 
ations are reviewed which illustrate the limitations of the simple 
model. These include the existence of several substorm expansions 
following a single growth phase; the frequent occurrence of multi- 
ple onsets of a single substorm; plasma sheet thinning prior to each 
onset; correlations between northward fluctuations of the IMF and 
expansion onset. These observations are incorporated into a revised 
phenomenological model. 


13005 Dayside aurora, a signature of the dayside cusp 
and its correlation with substorm currents. Mende, S.B. 
(Lockheed Palo Alto Research Labs., CA (USA)); Eather, 
R.H. (Boston Coll., Chestnut Hill, MA (USA). Dept. of 
Physics); Weber, E.J. (Air Force Cambridge Research 
Labs., L.G. Hanscom Field, MA (USA)). pp 121-139 of Dy- 
namics of the magnetosphere. Proceedings of the A.G.U. 
Chapman conference on magnetospheric substorms and re- 
lated plasma processes held at Los Alamos Scientific Labo- 
ratory, NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) 
(Alaska Univ., Fairbanks (USA). Geophysical Inst.). Dor- 
drecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Photometric keograms from South Pole Station are used to 
investigate dayside auroral precipitation. Identification of cusp aur- 
oral signatures allows cusp movements to be monitored and corre- 
lated with substorm activity and interplanetary magnetic field di- 
rection. It is concluded that any erosion of dayside field is not a 
direct result of southward turning B/sub z/. Instead, the cusp posi- 
tion is intimately related to substorm timing and intensity. Intensifi- 
cation of substorm currents is accompanied by the equatorward 
movement of the cusp auroras and an apparent increase in the tail 
lobe flux. Accordingly, substorms appear to be associated with an 
increase of the region of the tail-like field or an increase of magne- 
tospheric stresses and associated increase of magnetopause currents. 
It is suggested that the dayside field reconfiguration results from an 
increase of near-tail magnetopause currents which are connected 
through the night-side electrojet. 
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13006 Polar cap variations and the interplanetary mag- 
netic field. Meng, CI. (Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab.). pp 23-46 of Dynamics of the 
magnetosphere. Proceedings of the A.G.U. Chapman con- 
ference on magnetospheric substorms and related plasma 
processes held at Los Alamos Scientific Laboratory, NM, 
USA, 9-13 October 1978. Akasofu, S.i. (ed.) (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.). Dordrecht, Nether- 
lands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

This paper reviews research involved with direct and in- 
ferred determinations of the polar cap size and location, as well as 
their relationships with the interplanetary magnetic field. Some new 
results on configurational changes of the auroral oval (i.e., the polar 
cap) with different orientations of the interplanetary magnetic field 
are discussed. A better understanding of the interaction between 
the terrestrial magnetosphere and the interplanetary magnetic field 
requires further efforts, both observational and theoretical. 


13007 Electric fields and currents in the Earth's magne- 
tosphere. Mishin, V.M.; Bazarzhapov, A.D.; Shpynev, G.B. 
(AN SSSR, Irkutsk. Sibirskij Inst. Zemnogo Magnetizma 
Ionosfery i Rasprostraneniya Radiovoln). pp 249-268 of Dy- 
namics of the magnetosphere. Proceedings of the A.G.U. 
Chapman conference on magnetospheric substorms and re- 
lated plasma processes held at Los Alamos Scientific Labo- 
ratory, NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) 
(Alaska Univ., Fairbanks (USA). Geophysical Inst.). Dor- 
drecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

New methods for calculation of magnetospheric electric 
fields and currents deduced from the ground-based measurements 
are described. The main results of calculations include the well- 
known patterns of space distribution based on the satellite meas- 
urements (OGO-5, 6, TRIAD etc.), and, besides, some essential ad- 
ditions. For example, ionospheric projection of the magnetospheric 
cleft (of polar cap boundary) or the outer plasma sheet boundary 
and also the inner plasma sheet boundary are determined as a func- 
tion of solar wind parameters. The results are compared with the 
theory of magnetic merging and viscous interaction. A new class of 
geomagnetic variations is described. Each field is a result of devi- 
ation from the normal level of solar wind velocity or density or of 
either IMF component. A concept of magnetospheric substorms, 
divided into convection-driven and anticonvectional disturbances, is 
outlined. 


13008 Role of microturbulence on collisionless reconnec- 
tion. Papadopoulos, K. (Naval Research Lab., Washington, 
DC (USA)). pp 289-309 of Dynamics of the magnetosphere. 
Proceedings of the A.G.U. Chapman conference on magne- 
tospheric substorms and related plasma processes held at 
Los Alamos Scientific Laboratory, NM, USA, 9-13 October 
1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks (USA). 
Geophysical Inst.). Dordrecht, Netherlands; D. Reidel 
(1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

The linear, non-linear and anomalous transport properties as- 
sociated with various microinstabilities driven by cross field cur- 
rents in reconnecting geometries are reviewed. An assessment of 
their role in collisionless tearing based on analytic theory, computer 
simulations, and experimental evidence supports the dominant role 
of lower hybrid waves. The relevance of microturbulence on mac- 
roscopic stationary and time-dependent models of merging is pre- 
sented. It is concluded that a fluid-numerical simulation approach 
that includes (at each space and time step) the effects of anomalous 
transport in a self-consistent manner, similar to the one used for lab- 
oratory collisionless shocks, represents the best method for studying 
and modeling the details of the reconnection process. 
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13009 Observations of plasma injection. Parks, G.K.; 
Mauk, B.; Gurgiolo, C.; Lin, C.S. (Washington Univ., Seat- 
tle (USA)). pp 371-383 of Dynamics of the magnetosphere. 
Proceedings of the A.G.U. Chapman conference on magne- 
tospheric substorms and related plasma processes held at 
Los Alamos Scientific Laboratory, NM, USA, 9-13 October 
1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks (USA). 
it haan Inst.). Dordrecht, Netherlands; D. Reidel 
1980). 


From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Study of local plasma injection events observed at synchro- 
nous altitudes indicates that the plasma energy distribution function 
can be characterized as Maxwellian with one or more temperature 
components. Pitch angle features demand that more than one ener- 
gization mechanism and perhaps more than one plasma source must 
be involved. The distribution function goes through drastic changes 
only during the first few minutes of the injection (peaks in the 
proton distribution function observed initially disappear within ap- 
proximately one minute). Electron beams peaked at keV energies 
often accompany onset of the injection. These beams are character- 
istic of ionospheric potentials and no doubt play important roles in 
injection dynamics. The hotter component (E >approximately 10 
keV) are probably of plasma sheet origin. 


13010 Solar wind velocity, interplanetary magnetic field 
and ground state of the magnetosphere. Rossberg, L. (Max- 
PlanckInstitut fuer Aeronomie, Katlenburg-Lindau (Ger- 
many, F.R.)). pp 519-527 of Dynamics of the magnetos- 
phere. Proceedings of the A.G.U. Chapman conference on 
magnetospheric substorms and related plasma processes held 
at Los Alamos Scientific Laboratory, NM, USA, 9-13 Octo- 
ber 1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks 
(USA). Geophysical Inst.). Dordrecht, Netherlands; D. 
Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Electron observations in the outer radiation belt are used to 
determine minimum disturbed conditions of the magnetosphere. 
The least disturbed periods occur only when a northward interplan- 
etary magnetic field is associated with a minimum in the solar wind 
velocity, the solar wind velocity apparently being a dominant 
factor. 


13011 Auroral electrojets. Rostoker, G. (Alberta Univ., 
Edmonton (Canada). Dept. of Physics). pp 201-211 of Dy- 
namics of the magnetosphere. Proceedings of the A.G.U. 
Chapman conference on magnetospheric substorms and re- 
lated plasma processes held at Los Alamos Scientific Labo- 
ratory, NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) 
(Alaska Univ., Fairbanks (USA). Geophysical Inst.). Dor- 
drecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

The auroral electrojets are the ionospheric component of 
three-dimensional current systems through which the outer magne- 
tosphere is coupled to the ionosphere. These current systems permit 
energy imparted to the convective motion of magnetospheric 
plasma to be dissipated in the ionosphere through the process of 
Joule heating. The author reviews the various component three-di- 
mensional current systems which relate to the electrojets and shows 
how their magnetic fields combine to yield the observed magnetic 
perturbation at the Earth’s surface. The case of the steady-state 
electrojet system is treated and it is shown how it is altered during 
substorms. Finally, the physical processes through which three-di- 
mensional current systems are generated, are outlined. 


13012 Dynamical model for the onset of magnetospheric 
substorms. Rothwell, P.L.; Yates, G.K. (Air Force Cam- 
bridge Research Labs., L.G. Hanscom Field, MA (USA)). 
pp 497-518 of Dynamics of the magnetosphere. Proceedings 
of the A.G.U. Chapman conference on magnetospheric sub- 
storms and related plasma processes held at Los Alamos 
Scientific Laboratory, NM, USA, 9-13 October 1978. Aka- 
sofu, S.I. (ed.) (Alaska Univ., Fairbanks (USA). Geophysi- 
cal Inst.). Dordrecht, Netherlands; D. Reidel (1980). 
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From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

The purpose of this paper is to develop a dynamical model 
for the onset of magnetospheric substorms based on experimental 
observations by Pytte et al (1976). This model is required to contain 
1) a ‘triggering’ mechanism that is related to the thinning of the 
plasma sheet; 2) a merging process which is governed by magnetic 
(current) fluctuations; and 3) a mechanism that explains multiple 
onsets. 


13013 Control of the magnetopause by the interplanetary 
magnetic field. Russell, C.T. (California Univ., Los Angeles 
(USA). Inst. of Geophysics and Planetary Physics). pp 3-21 
of Dynamics of the magnetosphere. Proceedings of the 
A.G.U. Chapman conference on magnetospheric substorms 
and related plasma processes held at Los Alamos Scientific 
Laboratory, NM, USA, 9-13 October 1978. Akasofu, S.I. 
(ed.) (Alaska Univ., Fairbanks (USA). Geophysical Inst.). 
Dordrecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

When the interplanetary magnetic field turns from north- 
ward to southward, the magnetopause moves in toward the Earth, 
the polar cusp moves equatorward, and the polar cap increases in 
size, as does the diameter of the magnetotail. Since particle obser- 
vations show that the polar cap magnetic field is directly connected 
to the interplanetary magnetic field, this observation of magneto- 
pause erosion is an unambiguous demonstration that the process of 
reconnection is occurring. The study of the physical processes at 
the magnetopause and their control by the IMF is actively being 
investigated on the ISEE mission. Initial results indicate that when 
the magnetosheath magnetic field is southward the connection takes 
place in a series of flux transfer events capable of transporting 10’ 
Mx or more per hour. 


13014 Externally driven magnetic reconnection. Sato, T. 
(Tokyo Univ. (Japan)). pp 483-495 of Dynamics of the mag- 
netosphere. Proceedings of the A.G.U. Chapman confer- 
ence on magnetospheric substorms and related plasma proc- 
esses held at Los Alamos Scientific Laboratory, NM, USA, 
9-13 October 1978. Akasofu, S.I. (ed.) (Alaska Univ., Fair- 
banks (USA). Geophysical Inst.). Dordrecht, Netherlands; 
D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Some of the important findings obtained by recent numerical 
simulations of an externally driven magnetic reconnection are re- 
viewed. 


13015 Macroinstabilities of the magnetotail. Schindler, 
K. (Bochum Univ. (Germany, F.R.)). pp 311-326 of Dynam- 
ics of the magnetosphere. Proceedings of the A.G.U. Chap- 
man conference on magnetospheric substorms and related 
plasma processes held at Los Alamos Scientific Laboratory, 
NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) (Alaska 
Univ., Fairbanks (USA). Geophysical Inst.). Dordrecht, 
Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

There is evidence supporting the view that substorms are ini- 
tiated by an instability. The present paper starts out from the as- 
sumption that the unstable process is an instability of the magneto- 
tail. The stability theory of the tail is summarized and the major 
predictions are described. It is argued that the spontaneous recon- 
nection (tearing) picture is consistent with observations made in the 
magnetotail. In particular, it can explain field-aligned current, flow 
component parallel to the magnetic field and proton acceleration up 
to the order of 1 MeV. Analytical and computational results seem 
to support the view that tearing modes grow to finite amplitudes. 
Future work will have to determine whether collision-free or colli- 
sion-dominated (based on microturbulence) processes play the 
major role. 
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13016 Transport mechanisms at the magnetopause. Son- 
nerup, B.U.Oe. (Max-PlanckInstitut fuer Physik und Astro- 
physik, Garching (Germany, F.R.). Inst. fuer Extraterres- 
trische Physik). pp 77-100 of Dynamics of the magnetos- 
phere. Proceedings of the A.G.U. Chapman conference on 
magnetospheric substorms and related plasma processes held 
at Los Alamos Scientific Laboratory, NM, USA, 9-13 Octo- 
ber 1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks 
(USA). Geophysical Inst.). Dordrecht, Netherlands; D. 
Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma process; Los Alamos, NM, USA (9 Oct 1978). 

Mass, momentum, and energy transferred from the solar 
wind and magnetosheath into the magnetosphere must cross the 
boundary of the Earth’s magnetic field, the magnetopause. This 
paper reviews the possibilities for convective and diffusive trans- 
port across the boundary and discusses the dependence of such 
processes on the orientation of the interplanetary magnetic field. 


13017 Pulsations at the substorm onset. Southwood, 
D.J.; Stuart, W.F. (California Univ., Los Angeles (USA). 
Inst. of Geophysics and Planetary Physics). pp 341-355 of 
Dynamics of the magnetosphere. Proceedings of the A.G.U. 
Chapman conference on magnetospheric substorms and re- 
lated plasma processes held at Los Alamos Scientific Labo- 
ratory, NM, USA, 9-13 October 1978. Akasofu, S.I. (ed.) 
(Alaska Univ., Fairbanks (USA). Geophysical Inst.). Dor- 
drecht, Netherlands; D. Reidel (1980). 

From Conference on magnetospheric substorms and related 
plasma — Los Alamos, NM, USA (9 Oct 1978). 

t is argued that the pi2 is a transient hydromagnetic signal 
associated with changes in magnetospheric state. The authors 
review both theory and what is known experimentally about signal 
structure. After comparing observations with theory it is suggested 
that the mid-latitude pi2 is due to a surface wave traveling along 
the ,lasmapause. At high latitudes the situation is more complex. 
Some of the effects that should be important in the auroral zone pi2 
are looked at and the Alfven wave structures that can form in high 
speed flows are discussed. Finally the diagnostic capabilities of the 
pi2 signal are reviewed. 


13018 Substorms and magnetospheric energy transfer 
processes. Swift, D.W. (Alaska Univ., Fairbanks (USA). 
Geophysical Inst.). pp 327-340 of Dynamics of the magne- 
tosphere. Proceedings of the A.G.U. Chapman conference 
on magnetospheric substorms and related plasma processes 
held at Los Alamos Scientific Laboratory, NM, USA, 9-13 
October 1978. Akasofu, S.I. (ed.) (Alaska Univ., Fairbanks 
(USA). Geophysical Inst.). Dordrecht, Netherlands; D. 
Reidel (1980). 
From Conference on magnetospheric substorms and related 
stares pea Los Alamos, NM, USA (9 Oct 1978). 
vidence is presented which suggests a direct process for 
the conversion of solar wind energy into the various manifestations 
of the auroral substorm. This is in contrast to the widely accepted 
premise that solar wind energy is accumulated in the magnetos- 
phere and then released by an instability process occurring in the 
magnetotail. It is shown that much of the plasma sheet behavior as- 
sociated with auroral substorms can be interpreted in terms of 
single-particle models and simple variations of the cross-tail etectric 
field intensity which does not invoke release of stored magnetic 
energy. It is also pointed out that the major entry of substorm 
energy into the magnetosphere occurs through the boundaries of 
the lobes of the magnetotail. This paper is not intended to be a 
complete theory of the magnetospheric substorm - rather the inten- 
tion of this paper is to point out directions of research deserving of 
more attention. 


13019 Ring current composition and sources. Williams, 
D.J. (National Oceanic and Atmospheric Administration, 
Boulder, CO (USA). Space Environment Lab.). pp 407-424 
of Dynamics of the magnetosphere. Proceedings of the 
A.G.U. Chapman conference on magnetospheric substorms 
and related plasma processes held at Los Alamos Scientific 
Laboratory, NM, USA, 9-13 October 1978. Akasofu, S.I. 
(ed.) (Alaska Univ., Fairbanks (USA). Geophysical Inst.). 
Dordrecht, Netherlands; D. Reidel (1980). 
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From Conference on magnetospheric substorms and related 
plasma Fagg m Los Alamos, NM, USA (9 Oct 1978). 
he ring current is a major magnetospheric energy reser- 
voir. A view is developed in this paper that shows how little is 
known of its composition and ultimate source(s). Direct composi- 
tion observations exist only in the low (<approximately 15 keV) 
and high (> approximately 1 MeV) energy tails of the ring current 
energy density distribution. The composition of the bulk of the ring 
current energy density (approximately 20-250 keV) has not been di- 
rectly measured, and no information (direct measurements or infer- 
ences) exists concerning the peak (50-100 keV) of the ring current 
energy density distribution. It is shown that significant acceleration 
beyond that provided by the source is required to establish the 
storm time ring current irrespective of the source considered. This 
paper summarizes the results of direct observations and inference 
techniques concerned with ring current composition through the 
energy range from approximately 0.5 keV to several MeV. Possible 
sources and ring current development are discussed. 


13020 Data management for ICSU’s International Mag- 
netospheric Study. Shapley, A.H. (Environmental Data and 
Information Service, Boulder, CO). pp 209-212 of Proceed- 
ings of the sixth international CODATA conference. Drey- 
fus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

' The goals and program of the International Magnetospheric 
Study (IMS) are described. Then the data management aspects of 
the IMS are discussed in more detail. These include both collection 
and dissemination of information. The role of satellites in the IMS 
is noted. 4 figures. (RWR) 
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REFER ALSO TC CITATION(S) 13155, 13272 


13021 (CONF-810109—1) Convoy electron production by 
1 to 8.5 MeV/u highly ionized ions traversing polycrystalline 
solids and axial channels in gold. Sellin, I.A.; Huldt, S.; 
Elston, S.B.; Breinig, M.; Liljeby, L.; Thoe, R.S.; Datz, S.; 
Overbury, S.; Laubert, R. (Oak Ridge National Lab., TN 
(USA); Tennessee Univ., Knoxville (USA); East Carolina 
Univ., Greenville, NC (USA)). 1981. Contract W-7405- 
ENG-26. 16p. NTIS, PC A02/MF AO1. 

From Bat-Sheva seminar on molecular ions, molecular struc- 
ture and interaction with matter; Rehovot, Israel (4 Jan 1981). 

The spectrum and yield for convoy electrons produced by 1 
to 8.5 MeV/u C, O, Si and Ni multicharged ions traversing equilib- 
rium thickness polycrystalline C, Al, Ag and Au targets, and 
<110> and <100> axial channels in thin Au monocrystals are de- 
scribed. By studying convoy electron production in coincidence 
with emergent ions of charge state q/sub e/, it is found that the 
yield integrated over electron velocity for channeled ions depends 
strongly on q/sub e/, but the shape is found to be independent of 
q/sub e/, v, and target material. For polycrystalline and randomly 
oriented monocrystalline targets, the yield is found to be independ- 
ent of emergent ion charge state q/sub e/. The data suggest that 
convoy electron production is a bulk process and that convoy pro- 
duction is initiated by capture events requiring a close approach to 
lattice sites (within about 0.65 A for gold). The similarity of the 
convoy spectra to analogous spectra observed for projectile elec- 
tron loss in gases suggests that subsequent electron loss collisions 
determine the basic shape of the convoy spectrum, which is then 
modified by electron scattering out of the forward direction in such 
a way as to yield a skew toward high electron energy. 


13022 (COO—3539-14) Branching ratios for stopped 
pions in deuterium. Highland, V.L.; Salomon, M.; Hasinoff, 
M.D.; Mazzucato, E.; Measday, D.F.; Poutissou, J.M.; 
Suzuki, T. (British Columbia Univ., Vancouver (Canada). 
Dept. of Physics). Dec 1980. Contract AS02-76ER03539. 
31p. NTIS, PC A03/MF AOl1. 

The ratio S = w(7~ d — nn)/@(7 d — nny) has been meas- 
ured for negative pions stopping in deuterium gas at pressures up to 
100 atm. The result is S = 2.83 +- 0.04 which is a factor of two 
more accurate than previous measurements. 
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13023 (DOE/ER/10425—03) Variational transition state 
theory. Progress report, July 1, 1980-June 30, 1981. Truhlar, 
D.G. (Minnesota Univ., Minneapolis (USA). Dept. of 
Chemistry). Feb 1981. Contract AC02-79ER10425. 9p. 
NTIS, PC A02/MF AOl1. 

Projects aimed at testing, extending, or applying the vari- 
ational transition state theory of reaction rates are summarized. 


(GHT) 


13024 (DOE/ER/10464—2) Study of electrons photoe- 
mitted from field-emission tips. Progress report, July 1, 1980- 
January 1, 1981. Reifenberger, R. (Purdue Univ., Lafayette, 
IN (USA)). Jan 1981. Contract AS02-79ER10464. 17p. 
NTIS, PC A02/MF AO. 

Photo-induced field emission is a technique which studies 
electrons that have been photoemitted from a field emission tip. 
This new experimental method promises to combine the proven 
utility of both field emission and photoemission for investigating the 
electronic states near a metal surface. The primary objective of the 
research being performed is to investigate photo-induced field emit- 
ted electrons using a tuneable cw dye laser. To fully exploit this 
continuously tuneable photon source, a differential energy analyzer 
has been constructed to allow energy resolved measurements of the 
photo-field emitted electrons. This report describes the progress 
made in implementing experiments on photo-induced field emission 
from July 1980 to January 1981. 


13025 (LA—8682-MS) Charge exchange cross sections 
for Li> ions at 6 MeV. Aldridge, J.P.; King, J.D. (Los 
Alamos Scientific Lab., NM (USA)). Jan 1981. Contract W- 
7405-ENG-36. 20p. NTIS, PC A02/MF AOI. 

Charge fractions for charge exchange of 6-MeV ‘Li~ ions in 
He, Nz, Ox, and He have been measured. Cross sections for Li” and 
Li® destruction are derived from the target thickness dependence of 
the charge fractions. 12 figures, 3 tables. 


13026 (LBL—11407) Zeeman spectrum of scandium. 
Lulu, B.A. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 77p. 
NTIS, PC A05/MF AOl1. 

Thesis. 

The spectra of Sc I, Sc II, Sc III, and Sc IV are analyzed 
through the use of the Zeeman effect. A sliding spark of the 
author's design is used in conjunction with a 27 kilogauss electro- 
magnet. The spectra have (reciprocal) dispersions of 0.2 to 0.5 A/ 
mm. 10 Sc I levels, 16 Sc II levels and 5 Sc III levels show 
Zeeman splitting. No Sc IV Zeeman patterns were observed. 2 Sc 
I, 4 Sc II, and all of the Sc III level data are new. 


13027 (LBL—12002) Laser induced fluorescence of 
trapped molecular ions. Winn, J.S. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Oct 1980. Contract 
W-7405-ENG-48. 29p. (CONF-8009131—1). NTIS, PC 
A03/MF AOl1. 

From NATO International Advanced Study Institute on 
Molecular ions: geometric and electronic structures; Kos, Greece 
(30 Sep 1980). 

Laser induced fluoresence (LIF) spectra (laser excitation 
spectra) are conceptually among the most simple spectra to obtain. 
One need only confine a gaseous sample in a suitable container, 
direct a laser along one axis of the container, and monitor the 
sample's fluorescence at a right angle to the laser beam. As the 
laser wavelength is changed, the changes in fluorescence intensity 
map the absorption spectrum of the sample. (More precisely, only 
absorption to states which have a significant radiative decay com- 
ponent are monitored.) For ion spectroscopy, one could benefit in 
many ways by such an experiment. Most optical ion spectra have 
been observed by emission techniques, and, aside from the problems 
of spectral analysis, discharge emission methods often produce the 
spectra of many species, some of which may be unknown or uncer- 
tain. Implicit in the description of LIF given above is certainty as 
to the chemical identity of the carrier of the spectrum. This article 
describes a method by which the simplifying aspects of LIF can be 
extended to molecular ions (albeit with a considerable increase in 
experimental complexity over that necessary for stable neutral mol- 
ecules). 
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13028 (NBS-LP—92(Suppl.2)) Multiphoton bibliography, 
1979. Eberly, J.H.; Gallagher, J.W.; Beaty, E.C. (eds.). 
(Rochester Univ., NY (USA). Dept. of Physics and Astron- 
omy; Colorado Univ., Boulder (USA); National Bureau of 
Standards, Boulder, CO (USA)). Oct 1980. Contract AS03- 
76DP01118. 54p. NTIS, PC A04/MF AOl1. 

Entries are divided among four subheadings: ionization, 
bound-bound transitions, dissociation, and free-free transitions. 
(GHT) 


13029 (ORO—4881-31) Electron excitation cross sections 
for multiply charged ions. Final report. Callaway, J.; Henry, 
R.J.W. (Louisiana State Univ., Baton a (USA). Dept. 
of Physics and Astronomy). 1981. ontract AS05- 
76ER04881. 6p. NTIS, PC A02/MF AOl. 

The major thrust of the work reported involved calculations 
on electron impact excitation of lithium-like ions and helium-like 
ions. Three singly ionized atoms were also studied (He*, Be*, and 
Zn* ). (GHT) 


13030 (SAND—80-2696) Preliminary experiments with a 
cusp-field ion source. Bickes, R.W. Jr.; O'Hagan, J.B. 
(Sandia National Labs., Albuquerque, NM (USA)). Dec 
1980. Contract AC04-76DP00789. 25p. NTIS, PC A02/MF 
AOl. 

Preliminary experiments with a cusp field ion source have 
been completed. Measurements were made of the total ion current 
and mass and energy distributions as a function of source operating 
conditions and cusp field geometry. These experiments have indi- 
cated that a cusp field source may be used in the Sandia Neutron 
Generator for Cancer Therapy and may permit the incorporation of 
a simplified unpumped accelerator design. Suggestions for future 
work are briefly outlined. 


13031 Molecular beam photoionization study of OCS, 
(OCS), (OCS)s, and OCSxCS,. Ono, Y.; Osuch, E.A.; Ng, 
C.Y. (Ames Laboratory, U.S. Department of Energy and 
Department of Chemistry, Iowa State University, Ames, 
Iowa 50011). Journal of Chemical Physics, The ; 74: No. 3, 
1645-1651(1 Feb 1981). 

Photoionization efficiency (PIE) data for OCS* near the 
threshold (1080—1111 A) were obtained with a resolution of 0.14 
A (FWHM) using the molecular beam method. The ionization ener- 
gies (IE) for the *Pi/sub 3/2/ and ?Pi/sub 1/2/ states of OCS were 
determined to be 11.1736 +- 0.0015 eV (1109.62 +- 0.15 A) and 
11.2204 +- 0.0015 eV (1104.95 +- 0.15 A), respectively. These 
values are found to be in agreement with those obtained in previous 
photoionization experiments. PIE data for (OCS), (OCS)s, and 
OCSxCS, have also been obtained in the wavelength region 750— 
1270 A. The observed IE’s for (OCS)2, (OCS)s, and OCSxCS» are 
10.456 +- 0.026, 10.408 +- 0.026, and 9.858 +- 0.024 eV, respec- 
tively. From the measured IE’s and the estimated dissociation ener- 
gies of (OCS), and OCSxCSz, the binding energies for OCS* xOCS 
and CS*2xOCS are deduced to be 17.2 +- 1 and 5.8 +- 1 kcal/ 
mol, respectively. From the shifts in energy of the Rydberg series 
of CS, and OCS in the OCSxCS, and (OCS) dimers, and from the 
symmetry of the Rydberg orbitals, possible geometries for 
OCSxCS, and (OCS): are discussed. 


13032 Vibrational relaxation of O; by H2O and D.O. 
Vlahoyannis, Y.; Gordon, R.J. (Department of Chemistry, 
University of Illinois at Chicago Circle, Chicago, Illinois 
60680). Journal of Chemical Physics, The ; 74: No. 3, 1682- 
1686(1 Feb 1981). 

The vibrational relaxation of laser excited O3(001) by H2zO 
and D2O has been studied over the temperature range 295—473 
°K. The CO, laser-induced chemiluminescent reaction of 
NO+0;(001) was utilized to monitor the decay rate of vibrational- 
ly excited ozone. The relaxation probability for both water isotopes 
has a strong inverse temperature dependence, with D2O being four 
times more efficient than H2O. The results are discussed in terms of 
a metastable complex model for energy transfer. 
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13033 Competitive roles of reagent vibration and transla- 
tion in the exothermic proton transfer reaction 
H* Z+ Ar—HAr* +H. Bilotta, R.M.; Farrar, J.M. (Depart- 
ment of Chemistry, University of Rochester, a ae 
New York, 14627). Journal of Chemical Physics, The ; 

No. 3, 1699-1706(1 Feb 1981). 

We present a crossed beam study of the title reaction at 
fixed collision energies of 1.2 and 2.3 eV with reagent H* 2 average 
vibrational energies of 0.44 and 0.89 eV; we also present data at 
fixed total energies with variable proportions of reagent vibrational 
and translational energy. At fixed collision energy, reagent vibra- 
tional excitation is found to have negligible effect on the total cross 
section for proton transfer. At fixed total energy, a decrease in rea- 
gent vibrational excitation with a corresponding increase in reagent 
translation leads to partial disposal of the incremental translation in 
product translation: At a total energy of 3.5 eV, 50% of this incre- 
mental reagent translation appears as product translation. At a total 
energy of 4.6 eV, 78% of the incremental translation appears in 
product translation. The experimental data are discussed in terms of 
induced attractive and repulsive energy release on an attractive po- 
tential surface. The role of noncollinear geometries and compressed 
reactant configurations is judged to be of substantial importance in 
assessing product rotational excitation and dissociation. 


13034 Quantum mechanical study of the collinear 
Li+FH reaction. Walker, R.B.; Zeiri, Y.; Shapiro, M. 
(Theoretical Division, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). Journal of Chemical Phys- 
ics, The ; 74: No. 3, 1763-1769(1 Feb 1981). 

A quantum mechanical collinear model of the LiFH reaction 
is studied using the semiempirical potential energy surface of Zeiri 
and Shapiro. Accurate reaction probabilities are presented over the 
total scattering energy range from 0.5 to 1.6 eV. At 1.6 eV, three 
HF reactant vibrational states are energetically accessible, and 15 
LiF product vibrational states are accessible. The reaction probabil- 
ities show extensive resonance features over the energy range con- 
sidered, and there is considerable evidence for the formation of a 
long-lived collision complex from the initial v=1 state of HF. 


13035 Hyperthermal molecular beam scattering: K—O, 
ion/neutral product angular, energy, and branching ratio anal- 
ysis. Young, C.E.; Sholeen, C.M.; Wagner, A.F.; Proctor, 
A.E.; Pobo, L.G.; Wexler, S. (Chemistry Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Journal of 
Chemical Physics, The ; 74: No. 3, 1770-1789(1 Feb 1981). 

Angular distributions of K* ions and K atoms from collisions 
of a beam of hyperthermal K atoms with a cross beam of thermal 
O,2 molecules were determined in the range from 18 to 38 eV (lab). 
A pronounced rainbow was observed in the ion-pair channel at a 
reduced angle of 240 eV deg. A smaller rainbow was also found in 
the neutral channel at 220 eV deg. Energy loss distributions for 
both product species were also determined at 28 eV (lab) by time- 
of-flight measurements. Both K* ions and K atoms from K+QO: 
were detected concurrently. A pseudorandom pulsing method was 
used to increase the duty cycle. The TOF spectra indicated over- 
lapping energy-loss distributions corresponding to ground and ex- 
cited state formation for both the neutral and ion products. Excited 
state to ground state branching ratios for both the neutral and ion 
products were determined as a function of reduced angle. The neu- 
tral branching ratio shows a pronounced peak at ~180 eV deg., 
while the ion ratio increases rapidly above 200 eV deg. From these 
ratios the differential cross sections were calculated for neutral K in 
which either K or Oz is electronically excited. These cross sections 
are similar to the differential cross sections of K* ions. The neutral 
to ion branching ratios, also determined, exhibit a broad minimum 
in the vicinity of the rainbow angle. Differential cross sections for 
neutral and ion scattering were integrated to give the total neutral/ 
ion branching ratio of ~4. A preliminary analysis of the experimen- 
tal differential cross sections has been performed via an atom— 
atom model. Although the model has substantial and expected defi- 
ciencies, the analysis strongly indicates that the quartet surfaces 
emanating from the neutral ground electronic asymptote must be 
substantially more repulsive than the corresponding doublet sur- 
face. 
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13036 Localized excitations in pyrazine and p-benzoquin- 
one. A valence bond model. Martin, R.L. (Theoretical Divi- 
sion, MS-569, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics, 
The ; 74: No. 3, 1852-1854(1 Feb 1981). 

A valence bond (exciton) model involving the broken sym- 
metry solutions to the Hartree—Fock equations provides reason- 
ably accurate excitation energies for the /sup 1,3/(n—>7*) excited 
states and the ?n ionic states of pyrazine and para-benzoquinone. 
An approach to the nonorthogonal CI is outlined which dramatical- 
ly simplifies the calculation of the matrix elements. 


13037 Dynamics of ion channeling at low energies: Non- 
normal incidence. Adams, J.E.; Doll, J.D. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). Journal of Chemical Physics, The ; 74: 
No. 3, 2075-2076(1 Feb 1981). 

Penetration depth profiles and backscattered ion energy anal- 
yses have been calculated for a beam of deuterons incident upon 
the (110) face of a tungsten single crystal at small angles away from 
the surface normal. We find that while channeling in this energy 
regime (80 eV) is characterized by relatively large acceptance 
angles, the energy spectra of the backscattered ions are quite sensi- 
tive to changes in the angle of incidence. 


13038 Green's function Monte Carlo calculation for the 
ground state of helium trimers. Cabral, F.; Kalos, M.H. (De- 
partamento de Fisica, Universidade Federal de Santa Catar- 
ina, Florianopolis-SC, Brasil). Journal of Chemical Physics, 
The ; 74: No. 3, 2077-2078(1 Feb 1981). 

The ground state energy of weakly bound boson trimers in- 
teracting via Lennard-Jones (12,6) pair potentials is calculated using 
a Monte Carlo Green's Function Method. Threshold coupling con- 
stants for self binding are obtained by extrapolation to zero binding. 


13039 Collective acceleration of protons in relativistic 
electron beam propagation in evacuated drift tubes. Adler, R.; 


Nation, J.A.; Serlin, V. (Laboratory of Plasma Studies and 


School of Electrical Engineering, Cornell University, 
Ithaca, New York 14853). Physics of Fluids, The ; 24: No. 2, 
347-356(Feb 1981). 

The results are presented of a series of experiments investi- 
gating the mechanisms leading to the collective acceleration of pro- 
tons occurring in electron beam propagation through evacuated 
drift tubes. Detailed measurements have been made of the electron 
and ion beam propagation and of the ion energy spectra. The re- 
sults show that the acceleration cannot occur as a result of a beam 
head or deep potential well mechanism. It seems likely that the ac- 
celeration is due to the self-excitation of a wave on the beam, possi- 
bly the electron-ion two-stream instability. 


13040 Inner-shell capture and ionization in collisions of 
H*, He’, and Li** projectiles with neon and carbon. Ford, 
A.L.; Reading, J.F.; Becker, R.L. (Physics Department, 
Texas A&M University, College Station, Texas 77843). 
Physical Review, The, A. General Physics ; 23: No. 2, 510- 
518(Feb 1981). 

Theoretical methods used previously for H*, He**, and C®* 
collisions with neutral argon atoms have been applied to collisions 
of H*, He**, and Li* projectiles with neon, and to collisions of H* 
with carbon targets. The energy range covered by the calculations 
is 0.4 to 4.0 MeV/amu for the neon target, and 0.2 to 2.0 MeV/ 
amu for carbon. We calculate single-electron amplitudes for target 
K-shell ionization and target K- and L-shell, to projectile K-shell, 
charge transfer. These single-electron amplitudes are used, in an in- 
dependent-particle model that allows for multielectron processes, to 
compute K-shell vacancy production cross sections o/sup IPM// 
sub V/K, and cross sections o/sup IPM//sub C/,VK for produc- 
ing a charge-transfer state of the projectile in the coincidence with 
a K-shell vacancy in the target. These cross sections are in reason- 
able agreement with the recent experiments of Rodbro et al. at 
Aarhus. In particular, the calculated, as well as the experimental, 
a/sub C/,VK scale with projectile nuclear charge Z/sub p/ less 
strongly than the Z*/sub p/ of the Oppenheimer-Brinkman- 
Kramers (OBK) approximation. For He®* and Li* projectiles at 
collision energies below where experimental data are available, our 
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calculated multielectron corrections to the single-electron approxi- 
mation for o/sub C/,VK are large. 


13041 Modified method of perturbed stationary states. I. 
Wave-theoretic formulation. Green, T.A. (Sandia Laborato- 
ries, Albuquerque, New Mexico 87185). DE-AC04- 
76DP00789. Physical Review, The, A. General Physics ; 23: 
No. 2, 519-531(Feb 1981). 

The reaction-coordinate approach of Mittleman is used to 
generalize the method of perturbed stationary states. A reaction co- 
ordinate and an associated electron coordinate are defined for each 
state in the scattering expansion in terms of scalar parameters 
which depend on the internuclear separation. These are to be deter- 
mined from a variational principle described by Demkov. The 
choice of parameters, the scattering expansion, and the Lagrangian 
for the radial scattering functions are given for a heteropolar one- 
electron system. 


13042 Modified method of perturbed stationary states. II. 
Semiclassical approximation. Green, T.A. (Sandia Laborato- 
ries, Albuquerque, New Mexico 87185). DE-AC04- 
76DP00789. Physical Review, The, A. General Physics ; 23: 
No. 2, 532-545(Feb 1981). 

For one-electron heteropolar systems, a previously derived 
quantum-mechanical Lagrangian is simplifed using a semiclassical 
approximation. Unitarity and detailed balancing are retained. The 
variational method described by Demkov is used to determine the 
coupled differential equations for the radial scattering functions and 
the Euler-Lagrange equations for the translational parameters 
which are part of the theory. Specific semiclassical formulas for the 
translational parameters are given in a many-state approximation. 
For a one-state expansion the parameters agree with an earlier de- 
termination by Riley and Green. 


13043 Modified method of perturbed stationary states. 
III. Charge-exchange cross sections for C®*-H _ collisions. 
Green, T.A.; Shipsey, E.J.; Browne, J.C. (Sandia Laborato- 
ries, Albuquerque, New Mexico 87185). Physical Review, 
The, A. General Physics ; 23: No. 2, 546-561(Feb 1981). 

The semiclassical theory developed in the preceding papers 
of this series is applied to the calculation of cross sections for the 
reaction C® -H(ls)}+C™ (n)+H*, n=3—6, over the energy range 
0.05—30.0 keV/amu. Approximate variationally optimized transla- 
tional factors, which generalize those of Bates and McCarroll, are 
employed in both adiabatic and diabatic representations. Cross sec- 
tions obtained for a given basis, using the method of Piacentini and 
Salin or that of Bates and McCarroll, are compared with those 
from the new theory. The sensitivity of the cross sections to the 
choice of translational factor is explored and problems connected 
with the high-energy optimization of the translational factors are 
discussed. It is also shown that at the lowest energy the use of 
straight-line trajectory is incorrect. A new method to generate and 
store molecular-basis matrix elements with translational factors was 
developed to provide the essential input to the scattering program. 


13044 Hybrid calculation of electron—polar-molecule 
scattering: Integrated andmomentum-transfer cross sections 
for LiF. Siegel, J.; Dehmer, J.L.; Dill, D. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). W-31-109-ENG-38. 
Physical Review, The, A. General Physics ; 23: No. 2, 632- 
640(Feb 1981). 

We describe in detail a hybrid method for calculation of 
electron—polar-molecule scattering in which (1) low-l S-matrix ele- 
ments are calculated in the body frame using a potential which in- 
corporates a realistic representation of the molecular core; (2) inter- 
mediate-] elements are calculated in the body frame using an exact 
method with a point-dipole potential; and (3) high-] elements are 
calculated in the laboratory frame using the first Born approxima- 
tion with a point-dipole potential. By taking into account the domi- 
nant interactions of each | range when choosing the coordinate 
frame, potential, and calculational method, this hybrid framework 
achieves an exceptionally high level of efficiency and economy of 
calculation without sacrifice of accuracy. Using this method, we 
have calculated integrated and momentum-transfer cross sections 
for e-LiF scattering from 1 to 20 eV (differential cross sections 
have been reported elsewhere). The integrated cross section is 
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dominated (>99%) by the j=0—j'=1 rotational transition, whereas 
the momentum-transfer cross section is composed of comparable 
contributions from transitions to final j’=0 through 3, owing to its 
deemphasis of small-angle scattering. Eigenphase sums show no 
sign of resonant activity in this energy range. 


13045 Measurement of the n=2 density operator for hy- 
drogen atoms produced by passing protons through thin 
carbon targets. Gabrielse, G. (Department of Physics, Uni- 
versity of Chicago, Chicago, Illinois 60637). Physical Review, 
The, A. General Physics ; 23: No. 2, 775-784(Feb 1981). 

Measurements of the n=2 density operator and the probabil- 
ity for n=2 production are reported for hydrogen atoms produced 
by passing 20 to 1000 keV protons through thin carbon targets. 
Measurements of the dependence of 2p production on the number 
of protons in the incident projectile and on the time this proton 
cluster spends within the foil are also discussed. 


13046 Discrete-continuum interactions in Cl I and S I. 
Cowan, R.D.; Hansen, J.E. (Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 
87545). Journal of the Optical Society of America ; 71: No. 1, 
60-63(Jan 1981). 

McGuire [J. Opt. Am. 69, 525—532 (1979)] hs argued that 
an earlier configuration-interaction calculation by one of us on the 
position of Cl I 3s3p® ?S is “fundamentally incorrect” and that the 
agreement between the results of our calculation and those of a 
multiconfiguration Hartree—Fock calculation is fortuitous. 
McGuire furthermore predicts that the two methods will give dif- 
ferent answers for the position of S I 3s3p5 *P®°. We show that the 
two methods do give the same results in S I. Both methods also 
correctly predict a large destructive interference in the 3s?3p‘* 
3Po—3s3p® *P°, oscillator strength, whereas McGuire's alternative 
calculation gives an oscillator strength that is 500 times larger than 
the experimental value. 


13047 Recent experimental advances in positronium re- 
search. Rich, A. (Physics Department, University of Michi- 
gan, Ann Arbor, Michigan). DE-AC02-79ER10451. Reviews 
of Modern Physics ; 53: No. 1, 127-165(Jan 1981). 

Positronium is a two-body, leptonic, particle—antiparticle 
system which possesses self-annihilation channels not directly pres- 
ent in any system studied to date. These features make it ideal for 
the study of the relativistic, two-body problem in quantum electro- 
dynamics. This review will focus on recent experimental advances 
in fundamental positronium research. In addition, a less detailed dis- 
cussion of recent theoretical advances is outlined. The review also 
contains a fairly detailed historial introduction and a section dis- 
cussing uses of positronium in research not related to tests of quan- 
tum electrodynamics. 


13048 Plasma shielding effects on ionic recombination. 
Morgan, W.L.; Whitten, B.L.; Bardsley, J.N. (University of 
California, Lawrence Livermore National Laboratory, 
Livermore, California 94550). W-7405-ENG-48. Physical 
Review Letters ; 45: No. 25, 2021-2024(22 Dec 1980). 

Monte Carlo calculations of the ion-ion recombination rate 
coefficient for the Kr* +F~ +Ar reaction. The effect of other ions 
on the recombination rate is taken into account by use of the 
Debye screened potential rather than the Coulomb potential. This 
potential should be valid for ion densities between 10'* and 10° 
cm™~*. Results are presented for ion densities in this range and for 
neutral pressures of 0.5 to 8.0 atm. It is found that screening effects 
significantly decrease the ion-ion recombination rate. 


13049 Observation of the Auger resonant Raman effect. 
Brown, G.S.; Chen, M.H.; Crasemann, B.; Ice, G.E. (Stan- 
ford Synchrotron Radiation Laboratory, Stanford, Califor- 
nia 94305). Physical Review Letters ; 45: No. 24, 1937-1940(15 
Dec 1980). 

Monochromatized synchrotron radiation near the photoioni- 
zation threshold was used to produce the 2p/sub 3/2/ ~' vacancy 
state in atomic Xe. Deexcitation of the state through L3-M4Ms('Gs) 
Auger-electron emission was measured. The 5d spectator-electron 
Auger satellite was observed. The satellite energy exhibits linear 
dispersion as a function of the photon energy of the exciting radi- 
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ation. The observed width of the 'G diagram line decreases by 
~40% at threshold. This radiationless process can thus be con- 
strued as the Auger analog of the x-ray resonant Raman effect. 


13050 Extended absorption fine structure studies above 
the carbon, nitrogen, oxygen, and fluorine K absorption edges. 
Stoehr, J.; Jaeger, R.; Feldhaus, J.; Brennan, S.; Norman, 
D.; Apai, 'G. (Stanford Synchrotron Radiation Laboratory, 
Stanford University, Stanford, California 94305). Applied 
Optics ; 19: No. 23, 3911-39191 Dec 1980). 

Absorption measurements above the K edges of the low-Z 
atoms, C, N, O, and F, are discussed, which utilize 250—1000-eV 
synchrotron radiation. The paper emphasizes experimental proce- 
dures of soft x-ray absorption and extended absorption fine struc- 
ture (EXAFS) measurements as well as applications and future 
prospects of such studies. In particular, we discuss such applications 
as surface EXAFS, surface absorption fine structure, and ion yield 
EXAFS measurements. 


13051 Trends in the theory of atomic photoionization. 
Starace, A.F. (University of Nebraska, Behlen Laboratory 
of Physics, Lincoln, Nebraska 68588). EY-76-S-02-2892. Ap- 
plied Optics ; 19: No. 23, 4051-4062(1 Dec 1980). 

For VUV photon energies, detailed theoretical understand- 
ing of the photoionization process has been achieved for the case of 
a single electron ionized from one of the outer subshells of a 
closed-shell atom. This understanding is based qualitatively upon a 
few properties of realistic atomic central potentials and quantita- 
tively upon a few distinct types of electronic interactions known 
generically as particle-hole interactions. Current theoretical re- 
search is mainly directed at understanding a broader class of atomic 
photoionization phenomena involving, e.g., open-shell atoms, elec- 
tronic interactions not of the particle-hole class, real two-electron 
processes, and external electric and magnetic fields. 


13052 Charge transfer on multiply charged ions with hy- 
drogen and helium: quantal calculations. Butler, S.E.; Heil, 
T.G.; Dalgarno, A. (Harvard-Smithsonian Center for Astro- 
physics). EY-76-5-02-2887. Astrophysical Journal ; 241: No. 
1, 442-447(1 Oct 1980). 

The rate coefficients are presented for a numberr of charge 
transfer reactions of astrophysical importance involving two and 
three times ionized C, N, O, and Ne interacting with H and He at 
thermal energies. Complete quantal calculations are reported which 
utilize potential curves and matrix elements calculated with large 
configuration-interaction wave functions in a close-coupled formu- 
lation of the scattering. The scattering equations are solved using a 
transformation to a diabatic basis. The radiative decays of the prod- 
uct ions are identified as possible spectral diagnostics. Astrophysical 
applications are discussed and the effect of charge transfer on abun- 
dance determinations of neon is briefly explored. 


13053 Intermediate coupling collision strengths for An=0 
transitions produced by electron impact on highly charged 
ions. I. Theoretical development and application to n=2 
levels in helium-like ions. Sampson, D.H.; Clark, R.E.H. 
(Department of Astronomy, The Pennsylvania State Uni- 
versity). Astrophysical Journal, Supplement Series ; 44: No. 2, 
169-191(Oct 1980). 

A Coulomb-Born exchange method developed in earlier 
work has been extended to apply to transitions involving no change 
in principal quantum number n with intermediate coupling and con- 
figuration mixing effects included. The theory is used to calculate 
the collision strengths and electric dipole line strengths for all fine- 
structure transitions with An=0 and n=2 in helium-like ions with 
nuclear charge number Z in the range 6< or =Z< or =74. This 
covers the entire range of Z of apprecible interest for astrophysical 
and controlled nuclear fusion applications. Procedures are given for 
obtaining fits to the collision strength data using a simple form that 
is readily integrated over a Maxwellian energy distribution function 
to obtaine collision rates. Some comparisons are made with results 
by more elaborate methods. The agreement is found to be mostly 
very good. 
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13054 Intermediate coupling collision strengths y An=0 
transitions produced by electron impact on 

ions, II. Transitions between states of the 1872s? a 1s?2p? 
configurations and those of the 1s*2s2p configuration in be- 
ryllium-like ions. Sampson, D.H.; Clark, R.E.H.; Golden, 
L.B. (Department of Astronomy, The Pennsylvania State 
University, University Park). Astrophysical Journal, Supple- 
ment Series ; 44: No. 2, 193-213(Oct 1980). 

The theory given in the preceding paper is used to calculate 
the collision strengths and line strengths for all fine-structure transi- 
tions between states of the 1s?2s? and 1s?2p? configurations and 
those of the 1s*2s2p configuration in beryllium-like ions with nucle- 
ar charge number Z in the range 14< or =Z< or =74. The re- 
sults are found to be in mostly very good agreement with the data 
available by other means. They are expected to be useful in applica- 
tions to high temperature plasmas such as occur in the coronal re- 
gions of the Sun and in controlled nuclear fusion research. 


13055 Intermediate coupling collision strengths for An=0 
transitions produced by electron impact on highly charged 
ions. III. Transitions within the 1s?2s2p and 1s*2p? configu- 
rations and between the 1s?2s? and 1s?2p? configurations by 
beryllium-like ions. Clark, R.E.H.; Sampson, D.H.; Parks, 
A.D. (Department of Astronomy, The Pennsylvania State 
University, University Park). Astrophysical Journal, Supple- 
ment Series ; 44: No. 2, 215-222(Oct 1980). 

Intermediate coupling collision strengths are obtained for all 
fine-structure transitions within the 1s*2s2p and 1s?2p? configura- 
tions and between the 1s?2s2 and 1s?2p? configurations in highly 
charged beryllium-like ions with Z in the range 14< or =Z< or 
=74. The results are expected to be useful in the study of high 
temperature plasma such as occur in the solar coronal regions and 
in fusion research. 


13056 Radiative corrections to parapositronium decay. 
Tomozawa, Y. (Randall Laboratory of Physics, University 
of Michigan, Ann Arbor, Michigan 48109). Annals of Physics 
(New York) ; 128: No. 2, 463-490(Sep 1980). 

Radiative corrections to the two-gamma decay of paraposi- 
tronium are examined. Special care is taken in the handling of the 
so-called binding diagram; in particular, the limiting procedure re- 
lated to the infrared divergence is considered carefully. The general 
covariant gauges and the Fried—Yennie gauge are used in the com- 
putation to see that gauge invarance is accounted for. The order a 
correction of Harris and Brown is confirmed. In addition, from a 
sharp peak of the matrix element at low momentum and the low- 
momentum correction to the wave function, and a? In a~! correc- 
tion is derived. 


13057 Modelling ultraviolet radiation sources and the 
upper atmosphere: critical data needs. Hagan, L. (National 
Bureau of Standards, Washington, DC). pp 73-76 of Pro- 
ceedings of the sixth international CODATA conference. 
Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 
From 6. CODATA conference; Palermo, Italy (22 May 


1978). 

Ultraviolet (uv) radiation is important in the fields of con- 
trolled thermonuclear fusion research, the development of short 
wavelength lasers, the study of inadvertent modification of the 
upper atmosphere by pollutants, and the study of the safety of uv 
raaiation sources used in industry and medicine. Theoretical models 
are needed for many uv sources. The most nonthermal nature of 
high-temperature plasmas requires consideration of detailed atomic 
and ionic processes governing the ionization and excitation. Reac- 
tions in the stratosphere between atmospheric pollutants and ozone 
reduce the ozone concentration and allow increased uv radiation 
from the sun to reach the earth. References to compilations of 
atomic and molecular data needed to model uv sources and reac- 
tions are summarized. Future needs for critical data and compila- 
tions are discussed. 1 table. 
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13058 (AD-A—085767) A study of persistent currents in 
superfluid 4He. Doctoral thesis. Talaghany, R.K. (California 
Univ., Los Angeles (USA). Dept. of Physics). Mar 1980. 
Contract N00014-75-C-0246. 121p. NTIS, PC A06/MF AOI. 

Decay of saturated persistent currents in superleaks in con- 
tact with bulk superfluid helium has been studied using doppler 
shifts of the acoustic modes of an annular resonator partially 
packed with superleak. The two acoustic modes are an interpolated 
first-fourth sound and a modified second sound. Decay of such cur- 
rents have been measured at 1.35 K for annuli 10, 20, 40, 60, 80, 90, 
95 and 100 percent filled with superleak. The main result which is 
somewhat surprising, is that the saturated persistent current and its 
fractional decay rate varies only slightly with superleak depth and 
the average decay rate is about 2.5% per decade. Another phenom- 
ena which was also studied is the doppler shift of gravity waves in 
a partially packed powder. The velocity of gravity waves is about 
three orders of magnitude smaller than the fourth sound velocity in 
a similar geometry. Thus it seemed appropriate to use its doppler 
shift for measuring small persistent currents. A theoretical study of 
the problem showed that the gravity waves are not doppler shifted 
in the presence of a persistent current in superleak, however the 
waves are still doppler shifted by the persistent currents in the free 
region. Experiments support the theoretical prediction, and also in- 
dicate the existence of a small current of about 8 millimeters per 
second in the free region. 


13059 (SAND—80-1984C) CSQII: a two-dimensional Eu- 
lerian code for computation of material motion in two dimen- 
sions. McGlaun, J.M.; Thompson, S.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 10p. (CONF-8010137—1). NTIS, PC A02/MF 
AOl. 

From Weapon code developers conference; Monterey, CA, 
USA (5 Oct 1980). 

CSQII is a general-purpose code with a wide variety of op- 
tions: rectangular or cylindrical coordinates, up to ten materials, al- 
lowance for void, elestic-plastic or distended material, inclusion of 
energy sources or gravity. The basic solution scheme integrates the 
Lagrangian form of the conservation equations through a time step 
and then explicity rezones back to the Eulerian grid. The following 
aspects are treated in some detail: equation of state, momentum bal- 
ance, energy balance, rezoning, and radiation. (RWR) 


13060 Effects of periodic boundary conditions on equilib- 
rium properties of computer simulated fluids. I. Theory. 
Pratt, L.R.; Haan, S.W. (Department of Chemistry, Univer- 
sity of California, Berkeley, California 94720). Journal of 
Chemical Physics, The ; 74: No. 3, 1864-1872(1 Feb 1981). 

An exact formal theory for the effects of periodic boundary 
conditions on the equilibrium properties of computer simulated 
classical many-body systems is developed. This is done by observ- 
ing that use of the usual periodic conditions is equivalent to the 
study of a certain supermolecular liquid, in which a supermolecule 
is a polyatomic molecule of infinite extent composed of one of the 
physical particles in the system plus all its periodic images. For this 
supermolecular system in the grand ensemble, all the cluster expan- 
sion techniques used in the study of real molecular liquids are di- 
rectly applicable. As expected, particle correlations are translation- 
ally uniform, but explicitly anisotropic. When the intermolecular 
potential energy functions are of short enough range, or cut off, so 
that the minimum image method is used, evaluation of the cluster 
integrals is dramatically simplified. In this circumstance, a large and 
important class of cluster expansion contributions can be summed 
exactly, and expressed in terms of the correlation functions which 
result when the system size is allowed to increase without bound. 
This result yields a simple and useful approximation to the correc- 
tions to the particle correlations due to the use of periodic bound- 
ary conditions with finite systems. Numerical application of these 
results are reported in the following paper. 
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13061 Effects of periodic boundary conditions on equilib- 
rium properties of computer simulated fluids. II. Application 
to simple liquids. Pratt, L.R.; Haan, S.W. (Department of 
Chemistry, University of California, Berkeley, California 
94720). Journal of Chemical Physics, The ; 74: No. 3, 1873- 
1876(1 Feb 1981). 

The theory of the previous paper is used to predict anoma- 
lous size effects observed for computer simulated liquid Ar. The 
theoretical results for the boundary condition induced anisotropy of 
two-particle correlations are found to be large, and in excellent 
agreement with the computer experimental data of Mandell for 
densities near the Ar triple point density. The agreement is less 
good at higher densities. 


13062 Shielded distribution approximation for a wall- 
bounded classical fluid. Percus, J.K. (Courant Institute of 
Mathematical Sciences and Department of Physics, New 
York University, New York, N.Y.). DE-AC02-76-ERO- 
2077. Journal of Statistical Physics ; 23: No. 6, 657-699(Dec 
1980). 

We investigate lower order distribution functions in classical 
fluids in the presence of large-scale inhomogeneities, in particular 
those impose by walls contacts. The consequences of the effective 
shielding of a wall by the nearest particle of the set being consid- 
ered are determined in the context of two distribution function hier- 
archies, kinematic and dynamic in orgin. The effects of both flat 
and spherical, hard and soft walls are considered, as well as those 
of curved and double walls. A few correction sequences to the 
basic shielding approximation are discussed. 
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13063 (DOE/ER/01316—204) Nuclear structure at inter- 
mediate energies. Progress report, April 1, 1980-March 31, 
1981. Phillips, G.C.; Mutchler, G.S. (Rice Univ., Houston, 
TX (USA). Bonner Nuclear Labs.). 1981. Contract ACO0S5- 
76ERO1316. 44p. NTIS, PC A03/MF AO1. 

During the contract year several results of prior LAMPF 
experiments were completed and prepared for publication. Progress 
was made in the data analysis of other experiments. Three LAMPF 
variable energy experiments were carried out with the polarized 
target PPT-VI: o/sub total, transverse/ (p(polarized)p(polarized)) 
and A/sub YY/ for p(polarized)p(polarized) elastic scattering at 14 
energies between 300 and 800 MeV, and A/sub YY/ for 
p(polarized)p(polarized) —> dz* at a few energies. Proposals were 
made for future experiments: two for continued nucleon-nucleon 
studies and one for a search for neutrino oscillations. 


13064 (DOE/ER/05096—8) High energy physics. Prog- 
ress report, March 1, 1980-February 28, 1981. Phillips, G.C.; 
Roberts, J.B. (Rice Univ., Houston, TX (USA). Bonner Nu- 
clear Labs.). 1981. Contract AS05-76ER05096. 39p. NTIS, 
PC A03/MF AOl. 

During this contract year results of several ANL/ZGS ex- 
periments have been published, and the data analysis of three others 
is in various stages of completion. PPT VI was refurburished and 
made into a portable polarized target system. Several new experi- 
ments have been proposed. Separate abstracts were prepared for 
two experiments that have produced data but have not yet been 
published. 7 figures. (RWR) 


13065 (DOE/ER/05096—8, pp 12-15) Measurement of 
the spin parameters A and A/sub nn/ in n-p and p-p elastic 
scattering at 6 GeV/c. 1981. 

In High energy physics. Progress report, March 1, 1980-Feb- 
ruary 28, 1981. 

The measurement was made by bombarding a polarized 
proton target by a 12-GeV/c transversely polarized deuteron beam. 
Results are plotted and compared with data of other workers over 
the -T range 0.00 to 0.60 (GeV/c)? for pp and 0.00 to 1.20 (GeV/ 
c)? for np. 2 figures. (RWR) 


13066 (DOE/ER/05096—8, pp 26-29) Energy dependent 
study of pp — pnzr* using polarized proton beams. 1981. 
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In High energy physics. Progress report, March 1, 1980-Feb- 
ruary 28, 1981. 

Possible peaks in the (pn) effective mass spectrum from the 
pp — p7*n reaction and the (pp) effective mass spectrum from the 
Pp — pp7r° reaction were examined; no evidence for baryon reson- 
ances was seen. Preliminary values for the asymmetry in pp — d7r* 
at a beam momentum of 1.5 GeV/c are presented and compared 
with earlier results. 1 figure. (RWR) 


13067 (DOE/ER/05223—29) NN scattering analyses 
below 850 MeV: a status report. Arndt, R.A.; VerWest, B.J. 
(Virginia Polytechnic Inst., Blacksburg (USA). Dept. of 
Physics). 1980. Contract AS05-76ER05223. 20p. (CONF- 
800829—12; CONF-800824—28). NTIS, PC A02/MF AO1. 

From International conference on the few body problems; 
Eugene, OR, USA (17 Aug 1980). 

Preliminary energy dependent and single energy NN scatter- 
ing amplitude analyses have been completed which reflect improve- 
ments in analysis procedures and new data most of which is above 
the pion production threshold. Work is continuing on these solu- 
tions in an effort to check their accuracy, determine where new 
measurements are needed and produce a standard set of amplitudes. 
This report represents the status of this work as of August, 1980. 


13068 (LA—8648-T) Small angle proton-proton and 
proton-deuteron elastic scattering at 800 MeV. Irom, F. (Los 
Alamos Scientific Lab., NM (USA)). Jan 1981. Contract W- 
7405-ENG-36. 163p. NTIS, PC A08/MF AOl1. 

Thesis. Submitted to Univ. of California, Los Angeles. 

Measurement of the energy of recoil particles was used to 
obtain the following data at 800 MeV incident proton energy: the 
differential cross section for elastic proton-proton scattering at labo- 
ratory angles ranging between 1.34° and 6.45°, the analyzing power 
for elastic proton-proton scattering at laboratory angles ranging be- 
tween 2.8° and 6.45°, and the differential cross sections and analyz- 
ing powers for elastic proton-deuteron scattering at laboratory 
angles ranging between 3.97° and 13.1°. The data were analyzed to 
obtain information about the hadronic parts of the proton-proton 
and proton-neutron forward scattering amplitudes. The ratio of the 
real to the imaginary parts of the forward p-p spin-independent am- 
plitude was found to be 0.005 +- 0.04. The ratio of the summed 
moduli squared of the forward p-p double-spin-flip scattering ampli- 
tude to the modulus squared of the forward p-p spin-independent 
amplitude was found to be 0.16 +- 0.03. The real and the imagi- 
nary parts of the p-p spin-orbit scattering amplitude divided by sin 
6 were found to be 0.79 +- 0.05 fm and 0.18 +- 0.11 fm, respec- 
tively. Finally, the real and the imaginary parts of the p-n spin-orbit 
scattering amplitude divided by sin 6 were found to be 0.79 +- 0.09 
fm and -1.6 +- 0.03 fm, respectively. These values were compared 
with the results of recent phase-shift analyses and forward disper- 
sion-relation calculation. 45 figures, 20 tables. 


13069 (LA-UR—81-205) Experiment to investigate anti 
v/sub ./ — anti v/sub e/ oscillations at Los Alamos Meson 
Physics Facility. Kruse, H.W.; Toevs, J.W. (Los Alamos 
Scientific Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 7p. (CONF-810115—1). NTIS, PC A02/MF AO1. 

From Nuclear and particle physics at energies up to 31 
GeV: new and future aspects conference; Los Alamos, NM, USA 
(Jan 1981). 

An experiment, being planned at LAMPF, aims to investi- 
gate a possible neutrino oscillation channel, anti v/sub / — anti v/ 
sub e/. If anti v/sub 4/, produced in the LAMPF beam stop, oscil- 
late to anti v/sub e/, then interactions anti v/sub e/ + p — e* + 
n, may be detected. A large volume liquid scintillator (4470 liter) 
emplaced at 33 m from the beam stop, detects e* and n, after mod- 
eration in the hydrogenous liquid and capture in Gd, loaded into 
the scintillator. Our anticipated signal rate is currently estimated at 
1.67 (o@ m?)?/day assuming full amplitude oscillation. The corre- 
sponding counting rate, assuming all anti v/sub p/ have osciliated 
to anti v/sub e/ at the detector is 1.5/day. Cosmic rates are estimat- 
ed at 0.033/day. Correlated backgrounds from the beam stop are 
calculated to be small in comparison to cosmic events, except for 
reactions of v/sub e/ in Pb. These reactions may be reduced with 
an Fe shield within the detector. With the above rate, a limit on the 
sensitivity of our experiment for the value of o m? is estimated at 
0.12 eV? with 70 days of counting. Detector features, estimated 
background rates, and sensitivity values are discussed. 
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13070 (LBL—11974) Future relativistic heavy ion experi- 
ments. he H.G. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Dec 1980. Contract W-7405-ENG-48. 
23p. (CONF-8010154—2). NTIS, PC A02/MF AOI. 

From Workshop on Future Relativistic Heavy Ion Experi- 
ments; Darmstadt, F.R. Germany (7 Oct 1980). 

Equations of state for nuclear matter and ongoing experi- 
mental studies are discussed. Relativistic heavy ion physics is the 
only opportunity to study in the laboratory the properties of ex- 
tended multiquark systems under conditions such that quarks might 
run together into new arrangements previously unobserved. Several 
lines of further study are mentioned. (GHT) 


13071 (SLAC-PUB—2649) Polarized e°e* physics in 
linear colliders. Prescott, C.Y. (Stanford Linear Accelerator 
Center, CA (USA)). Nov 1980. Contract AC03-76SF00515. 
17p. (CONF-800994— 10). NTIS, PC A02/MF AOI. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

' Electroweak interactions at high energies are expected to be 
dominated by spin-dependent forces. Recent advances in the pro- 
duction of polarized electron beams in linear machines provide the 
opportunity for studying these spin-dependent effects. Polarized 
e- e* annihilation at the Z° pole can provide precise measurements 
of neutral current parameters and the best experimental challenge 
to the standard model of electroweak interactions. 


13072 (UCR—34-P107-237) Pion production in high 
energy heavy ion collisions. Lu, J.J. (California Univ., River- 
side (USA)). Mar 1979. Contract AT03-76ER70107. 220p. 
NTIS, PC A10/MF AOl1. 

Exploratory studies on pion production in relativistic heavy 
ion collisions have been carried out utilizing a triggered streamer 
chamber. Three topics of pion production have been investigated: 
(i) pion production mechanism, (ii) pion interferometry, (iii) heavy 
ion central collisions. In the study of pion production mechanism, 
detailed comparisons have been made of experimental data with 
various theoretical models. An overall picture of pion production in 
relativistic heavy ion collisions has been obtained. Pion correlation 
was investigated through the technique of pion interferometry. Evi- 
dence of pion interferometric correlation effect in nuclear reactions 
was observed. Furthermore, the space-time structure of pion-emit- 
ting source was inferred from the interference. Finally, an explora- 
tory study of heavy ion central collisions was carried out. Interest- 
ing features from the data are discussed. 


13073 (UCR—34-P107-247) Diffractive production of 
charmed baryons at the CERN ISR. Kernan, A. (California 
Univ., Riverside (USA). Dept. of Physics). Jul 1979. Con- 
tract AT03-76ER70107. 15p. NTIS, PC A02/MF AOl. 

An experiment is described which was designed to look for 
charmed baryon production via leading particle fragmentation, 
since the cross section for strange baryon production is known to 
be substantial at large x. (GHT) 


13074 Study of single-pion production by weak neutral 
currents in low-energy vd interactions. Derrick, M.; Fernan- 
dez, E.; Hyman, L. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439). W-31-109-ENG-38. Physical Review, 
The, D. Particles and Fields ; 23: No. 3, 569-575(1 Feb 1981). 

Results are presented on single-pion production by the weak 
neutral current observed in low-energy neutrino reactions in deu- 
terium. Cross sections are given for the three exclusive neutral-cur- 
rent final states vp7~, vp7r®, and vnz* relative to the charged-cur- 
rent final state u~ pzr*. The results agree well with models for weak 
one-pion production which incorporate the Weinberg-Salam struc- 
ture of the neutral current. 


13075 Measurement of the antineutron-proton cross sec- 
tion at low energy. Gunderson, B.; Learned, J.; Mapp, J.; 
Reeder, D.D. (Department of Physics, University of Wis- 
consin, Madison, Wisconsin 53706). E(11-1)-881U0W612. 
Physical Review, The, D. Particles and Fields ; 23: No. 3, 587- 
594(1 Feb 1981). 

The total and annihilation cross sections of antineutrons on 
protons and carbon nuclei have been measured for antineutron mo- 
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menta 0.25 to 0.88 GeV/c using a novel poor-geometry transmis- 
sion technique. The measured cross sections are similar to antipro- 
ton cross sections in the same energy region. The presence of 
higher angular momenta (> or =P wave) in the annihilation is 
confirmed down to 0.25 GeV/c. The Glauber-Wilkin correction to 
the p-bard total cross section is verified to 20% precision in this 
momentum region. 


13076 Energy dependence of spin-spin effects in p-p elas- 
tic scattering at 90°/sub c.m./. Crosbie, E.A.; Ratner, L.G.; 
Schultz, P.F. (Argonne National Laboratory, Argonne, IIli- 
nois 60439). Physical Review, The, D. Particles and Fields ; 
23: No. 3, 600-603(1 Feb 1981). 

The energy dependence of the spin-parallel and spin-antipar- 
allel cross sections for p/sub arrow-up/+p/sub arrow-up/—p+p 
at 90°/sub c.m./ was measured for beam momenta between 6 and 
12.75 GeV/c. The ratio (do/dt)/sub parallel/:(do/dt)/sub antipar- 
allel/ at 90° is about 1.2 up to 8 GeV/c and then increases rapidly 
to a value of almost 4 near 11 GeV/c. Our data indicate that this 
ratio may depend only on the variable P/sub perpendicular/ *, and 
suggests that the ratio may reach a limiting value of about 4 for 
large P/sub perpendicular/ ”. 


13077 New measurement of the Dalitz-decay branching 
ratio of the 70. Schardt, M.A.; Frank, J.S.; Hoffman, C.M.; 
Mischke, R.E.; Moir, D.C.; Thompson, P.A. (Department 
of Physics, Arizona State University, Tempe, Arizona 
85281). Physical Review, The, D. Particles and Fields ; 23: 
No. 3, 639-648(1 Feb 1981). 

An experiment measuring the Dalitz-decay branching ratio 
of the 7° meson has been performed at the Clinton P. Anderson 
Meson Physics Facility (LAMPF). The result is ['(a°-e*e™ y)/ 
I'(a4°+yy) 1.25 =(plus-or-minus0.04 +- 0.01) x 10~?, where the first 
error is due to statistics and the second is an estimate of systemai‘c 
effects. This result is in agreement with the one previous high-sta- 
tistics measurement and with theoretical expectations. 


13078 Experimental meson spectroscopy-1980. Chung, 
S.U.; Lindenbaum, S.J. (eds.). Schenectady, NY; American 
Institute of Physics (1981). 618p. (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

Abstracts of individual items from the conference were pre- 
pared separately for the data base. (GHT) 


13079 Search for narrow p-barp states produced by 
meson exchange. Bionta, R.M.; Carroll, A.S.; Edelstein, 
R.M.; Green, D.R.; Makuchowski, E.J.; Morrissey, S.P.; 
Russ, J.S.; Russell, J.J.; Sharfman, N.; Sutton, R.B. (Brook- 
haven National Laboratory, Upton, New York 11973). Phys- 
ical Review Letters ; 45: No. 25, 1990-1993(22 Dec 1980). 

The results are reported of a search for narrow p-barp states 
in the mass range 1.9 to 2.5 GeV/c? produced in the meson-ex- 
change reaction 7* p—+(p-barp)/sub f/ A** at 9.8 GeV/c are re- 
ported. This measurement is sensitive to production of the contro- 
versial S(1935) meson. It is also sensitive to multiquark exchange 
leading to the production of four-quark states. We find no evidence 
for narrow states at the ~20 nb level. 


13080 Observation of high-momentum protons from limit- 
ing target fragmentation. Geaga, J.V.; Chessin, S.A.; Gros- 
siord, J.Y.; Harris, J.W.; Hendrie, D.L.; Schroeder, L.S.; 
Treuhaft, R.N.; Van Bibber, K. (Nuclear Science Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). W-7405-ENG-48. Physical 
Review Letters ; 45: No. 25, 1993-1996(22 Dec 1980). 

Measurements of the inclusive distributions of protons pro- 
duced at 180° in the momentum range 0.3< or =p< or =1.0 
GeV/c are reported. Proton, a-particle, carbon, and argon beams 
in the range of kinetic energies 0.4< or =T< or =2.1 GeV/nu- 
cleon (4.89 GeV for protons) were incident on C, Al, Cu, Sn, and 
Pb targets. The dependences of the cross sections on the projectile 
and target mass and on the incident energy are presented. Limiting 
behavior is found at energies above 1—2 GeV/nucleon. Features 
suggestive of nuclear correlations are discussed. 
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13081 Measurement of asymmetry in spin-dependent e-p 
resonance-region scattering. Baum, G.; Bergstroem, M.R.; 
Clendenin, J.E.; Ehrlich, R.D.; Hughes, V.W.; Kondo, K.; 
Lubell, M.S.; Miyashita, S.; Miller, R.H.; Palmer, D.A.; 
Raith, W.; Sasao, N.; Schueler, K.P.; Souder, P.A. (Univer- 
sity of Bielefeld, D-4800 Bielefeld, West Germany). DE- 
AC02-76ER03075;DE-AC03-76SF-00515. Physical Review 
Letters ; 45: No. 25, 2000-2003(22 Dec 1980). 

The first measurements are reported of the asymmetry in 
resonance-region scattering of longitudinally polarized electrons by 
longitudinally polarized protons. Data have been obtained at 
Q?=0.5 and 1.5 (GeV/c)? in the missing-mass range W=1.1—1.9 
GeV. Results are compatible with a multipole analysis of single- 
pion electroproduction. The spin-dependent behavior is consistent 
with a duality mechanism as in the unpolarized case. 


13082 Hadron spectroscopy, experimental. Ozaki, S. 
(Brookhaven National Lab., Upton, NY (USA)). pp 101-125 
of Proceedings of the 19th international conference on high 
energy physics. Homma, S. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study); Kawaguchi, M.; Miyazawa, H. 
(eds.). Tokyo, Japan; Physical Society of Japan (1979). 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

eports made by mini-rapporteurs and individual contribu- 

tors are assembled below as a report of the parallel session ASE, 
“Hadron Spectroscopy, Experimental.” It is clear, from the contri- 
butions made to this session, that there has been steady progress in 
solving the problem of the hadron spectroscopy of the old style. 
The picture on the scalar mesons has become clearer. Among the 
vector meson group, we started to understand Q mesons, though 
the situation with A, is still not clear. Mesons with higher spin 
have been found and, in some cases, confirmed. In a sense, the 
jigsaw puzzle on the mesons are gradually completing while finding 
more complex features. The same can be said on the baryons. An 
active study is in progress in the experiment on the exotic states 
such as narrow baryonium and dibaryon states. However, owing to 
the difficulty of such experiments and interpretation of the data, a 
definitive result is yet to come. 


13083 Use of database management systems in particle 
physics. Stevens, P.R. (California Inst. of Tech., Pasadena); 
Rittenberg, A.; Gault, F.D.; Read, B.J. pp 167-169 of Pro- 
ceedings of the sixth international CODATA conference. 
Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

Data-handling needs and problems in particle physics are ex- 
amined. The three very different efforts by the Particle Data Group 
(PDG), the CERN-HERA Group in Geneva, and groups cooperat- 
ing with ZAED in Germany at resolving these problems are stud- 
ied. The ZAED effort does not use a database management system 
(DBMS), the CERN-HERA Group uses an existing, limited capa- 
bility DBMS, and PDG uses the Berkeley Database Management 
(BDMS), which PDG itself designed and implemented with scien- 
tific data-handling needs in mind. The range of problems each 
group tried to resolve was influenced by whether or not a DBMS 
was available and by what capabilities it had. Only PDG has been 
able to address all the problems systematically. The BDMS-cen- 
tered system PDG is now building is discussed in some detail. 


13084 (INIS-mf—5797, pp A77-A83) Fitted channels 
7” pom pw* a and 7 p—7 p27* 27 at 147 GeV/c inci- 
dent momentum. Brick, D.; Fong, D.; Heller, M.; Shapiro, 
A.M.; Widgoff, M. (Brown Univ., Providence, RI (USA)); 
Bruyant, F. (European Organization for Nuclear Research, 
Geneva (Switzerland)); Bogert, D.; Johnson, M. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)); Burnstein, R.; 
Fu, C. [nd]. 

From 9. international symposium on high energy multiparti- 
cle dynamics; Tabor, Czechoslovakia (2 Jul 1978). 

The results are reported on the 4- and 6-prong final states in 
a” p interactions at 147 GeV/c incident momentum obtained from 
a 105 000 picture exposure of the 30 in. bubble chamber Fermilab 
Hybrid Proportional Wire System to a tagged negative beam of 147 
GeV/c momentum. The final states of the 7” pam pw* a and 
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@” p->m p2m* 2m processes are analyzed and the values of cross 
sections and of invariant mass distributions are presented. 
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13085 (LA-UR—81-174) Quark structure of the A(1405) 
resonance. Mulders, P.J. (Los Alamos Scientific Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 16p. (CONF- 
810115—3). NTIS, PC A02/MF AOI. 

From Nuclear and particle physics at energies up to 31 
GeV: new and future aspects conference; Los Alamos, NM, USA 
(Jan 1981). 

The interpretation of the A(1405) resonance as a three-quark 
baryon resonance belonging to the [70,1~ ] multiplet is not quite sat- 
isfactory. A large spin-orbit splitting is required to explain the mass 
difference with the A(1520) resonance; for none of the other baryon 
resonances is such a large splitting needed. Also the coupling to the 
anti KN and the 7 channels is not in agreement with SU(6) pre- 
dictions. The interpretation of the A(1405) resonance as a four- 
quark-one-antiquark state appears to create a new problem: where 
is the J/sup P/ = 1/2~ Q® baryon resonance in this region. The 
next resonance with J/sup P/ = 1/2> lie above 1.65 GeV. This 
study investigates whether both a Q* and a Q* Q state coupling to 
the I = O anti KN S-wave exist in the energy region below 1.6 
GeV and if this might explain some of the problems. To accomplish 
this, the P-matrix formalism as developed by Jaffe and Low is used. 
It provides a connection between scattering of hadrons and bag 
states. Bag siates correspond to poles in the P-matrix. These poles 
do not necessarily correspond to poles in the S-matrix. The P- 
matrix is constructed in the coupled anti KN-7> I = 0 channel 
below 1.7 GeV to find not only a pole corresponding to the 
A(1405) resonance but also a second pole. 


13086 (SLAC-PUB—2485) Two photon production of 
charm states - a charmonium calculation. Suaya, R. (Stanford 
Linear Accelerator Center, CA (USA)). Mar 1980. Contract 
AC03-76SF00515. 19p. (CONF-7908102—4). NTIS, PC 
A02/MF AOl1. 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

The comparison of the nonrelativistic multichannel calcula- 
tion with the double Rutherford process shows that duality is satis- 
fied, in the sense that if one averages the actual cross sections for a 
wide enough range of W one gets the same result as for non- 
strongly interacting point like quarks. It has been shown for the 
case of e*e” annihilation that duality in this sense follows from 
nonrelativistic potential models; and it has been verified that this 
proof can be extended to two-photon processes. 


13087 Perturbative effect of heavy particles in an effec- 
tive-Lagrangian approach. Hagiwara, T.; Nakazawa, N. (De- 
partment of Physics, Brandeis University, Waltham, Massa- 
chusetts 02154). Physical Review, The, D. Particles and Fields 
; 23: No. 4, 959-971(15 Feb 1981). 

An effective-Lagrangian approach is summarized to estimate 
the perturbative effect of heavy-mass particles in the leading-loga- 
rithmic approximation: the logarithmic corrections to mass-sup- 
pressed amplitudes are given in a concise form. We apply the for- 
malism to a simplified model with two scalar fields where one is 
heavy and the other is light. We derive an effective Lagrangian by 
calculating heavy-particle one-loop diagrams. Solving renormaliza- 
tion-group equations derived from the effective Lagrangian by 
light-particle one-loop corrections, we obtain logarithmic correc- 
tions to the mass-suppressed amplitudes. The results are confirmed 
by explicit two-loop calculation in the full theory, up to order 
O((1/M?)inM?), where M is a heavy scalar mass. It is found that 
the boundary condition for solving the renormalization-group equa- 
tions must be specified by the renormalization at the heavy-particle 
mass. It must also be emphasized that in an effective-Lagrangian 
approach minimal subtraction is not a proper method of renormali- 
zation. The necessity to adopt the conventional momentum-shell 
subtraction is stressed. Several applications of this formalism are 
also mentioned. 
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13088 Measurement of the continuum of dimuons pro- 
duced in high-energy proton-nucleus collisions. Ito, A.S.; 
Fisk, R.J.; Joestlein, H. (State University of New York, 
Stony Brook, New York 11794). Physical Review, The, D. 
Particles and Fields ; 23: No. 3, 604-633(1 Feb 1981). 

We report final results of a series of measurements of contin- 
uum dimuon production in proton-nucleus collisions at Fermilab. 
New results with 6 times more statistics are included. A full de- 
scription of the apparatus and methods used in the analysis of this 
series of measurements is given. The sea quark distribution of the 
nucleon is determined within the context of Drell-Yan and quan- 
tum-chromodynamic descriptions of dilepton production in hadron 
collisions. 


13089 Neutrino oscillations and the modulation of neu- 
trino-electron scattering. Rosen, S.P.; Kayser, B. (Purdue 
University, West Lafayette, Indiana 47907). Physical Review, 
The, D. Particles and Fields ; 23: No. 3, 669-671(1 Feb 1981). 

Neutrino flavor oscillations modulate the cross section for 
neutrino-electron scattering. This modulation can seriously affect 
the interpretation of the present data on reactor-neutrino—electron 
scattering, and can greatly amplify the effective cross section for 
accelerator neutrinos. 


13090 Simulation of Centauro events. Ellsworth, R.W.; 
Goodman, J.; Yodh, G.B.; Gaisser, T.K.; Stanev, T. (De- 
partment of Physics, University of Maryland, College Park, 
Maryland 20742). Physical Review, The, D. Particles and 
Fields ; 23: No. 3, 771-776(1 Feb 1981). 

Comparison between simulations and emulsion-chamber data 
on atmospheric interactions of 100—1000 TeV cosmic rays suggests 
that there could indeed exist an anomalous group of events with 
very little energy in secondary neutral pions. The group comprises 
two of the Centauro events from the Brazil-Japan experiment and 
three mini-Centauros, including one event from an independent ex- 
periment. Most events classified as mini-Centauros and three of five 
Centauros can be interpreted normally. Transverse momenta in the 
original Centauro event is likely to be about 1 GeV/c per second- 
ary, rather than 1.7 GeV/c as originally claimed. 


13091 Hyperon magnetic moments and the 1-~— 0-* + 
decays. Oneda, S.; Tanuma, T.; Toiya, T.; Slaughter, M.D. 
(Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742). Physical Review, 
The, D. Particles and Fields ; 23: No. 3, 787-792(1 Feb 1981). 

Recent precision measurements of hyperon magnetic mo- 
ments reveal that the moments of the A, =*, and =° are significant- 
ly smaller than the values predicted by the Coleman-Glashow for- 
mula or by the naive quark model. In the theoretical framework of 
SU(3) charge-current equal-time commutation relations and asymp- 
totic SU(3) symmetry, the spin-nonflip sum rules imply that the 
usual SU(3) parametrization should apply not for the hyperon mag- 
netic moments but for the product (anomalous magnetic moment) x 
(hyperon mass). Thus, the gross features of the observed hyperon 
magnetic moments are explained in terms of these derived mass- 
scale factors. The consistency of the spin-nonflip and -flip sum rules 
also implies that the remaining discrepancies should be attributed to 
the SU(3) mixings between the hyperons and their higher-lying ex- 
cited 1/2* states. In the same theoretical framework, the status of 
the similar magnetic-moment interactions, 1~~—» 0~* +, is also re- 
viewed, by studying the consistency of the asymptotic SU(3) sum 
rules. It is concluded that the usual consideration of the related 
SU(3) mixing, especially the ones involving the eta and eta’, is in- 
sufficient. 


13092 Loop-space formulation of gauge theories. Gu, C.; 
Wang, L.C. (Department of Mathematics, Fudan Universi- 
ty, Shanghai, China). DE-AC02-76CHO00016. Physical 
Review Letters ; 45: No. 25, 2004-2007(22 Dec 1980). 

Some intricate properties of the integrability conditions of 
the loop-space chiral equations, which do not have their corre- 
spondence in the ordinary chiral equations, are pointed out. 
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13093 yey in theories with Dirac and Majorana neu- 
trino-mass terms. Cheng, T.P.; Li, L. (Department of Phys- 
ics, University of Missouri: St. Louis, St. Louis, Missouri 
63121). EY-76-02-3066. Physical Review Letters ; 45: No. 24, 
1908-1911(15 Dec 1980). 

The p—ey as induced by massive neutrino mixings is stud- 
ied. In models with either pure Dirac or Majorana mass terms it is 
suppressed by small neutrino masses. When both Dirac and Major- 
ana terms are present, one can avoid this mass suppression and the 
Glashow-Iliopoulos-Maiani cancellation is generally not complete. 
Then it is suppressed by small mixing angles. However, one in- 
stance is found where both suppression mechanisms can be avoided, 
yielding a “large” p—ey rate. 


13094 Where is the top quark?. Glashow, S.L. (Center 
for Theoretical Physics, Laboratory for Nuclear Science 
and Department of Physics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). DE-AC02- 
76ER03069. Physical Review Letters ; 45: No. 24, 1914- 
1916(15 Dec 1980). 

Arguments are presented suggesting that the top-quark 
analog of the J/psi should lie at 38 +- 2 GeV. Should there exist a 
fourth Q=2/3 quark h, the first h-barh state must be heavier than 
300 GeV. 


13095 Model of flavor unity. Kim, J.E. (Department of 
Physics, Seoul National University, Seoul 151, Korea). Phys- 
ical Review Letters ; 45: No. 24, 1916-1919(15 Dec 1980). 

An SU(7) model is presented toward a flavor unification for 
known particles. The t quark is not a partner of the b quark. There 
are three types of neutrinos and several: so far unobserved: light 
detectable particles (masses <300 GeV): a doubly charged lepton 
T~~, a Q=-4/3 quark x, and a Q=5/3 quark y. An intermediate 
mass scale is a necessity and there is no problem of magnetic mono- 
poles. 


13096 Anti-pp program at Fermilab. McIntyre, P.M. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). pp 
683-698 of Quarks gluons and jets. Tran Thanh Van, J. 
(ed.). Dreux, France; Editions Frontieres (1979). 

From 14. Rencontre de Moriond; Les Arcs, France (11 - 23 
Mar 1979). 

The anti-p source and anti-pp scenario at Fermilab are de- 
scribed. The anti-p source can accumulate Nsub(anti-p)= 10'°/hr. 
Proton-antiproton collisions at Vs=2 TeV in the Energy Doubler 
have a luminosity of L=2x10*° cm~* sec™*. A novel use for the 
anti-p source is to study anti-p-heavy nucleus collisions using an in- 
ternal target with a 1 TeV anti-p beam in the Energy Doubler. It is 
possible in this way to produce new particles in the mass range 30- 
60 GeV/c’, and to study direct photon and lepton production for 
large psub(T). 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 12978 


13097 (DOE/ER/01545—276) Introduction to weak in- 
teraction theories with dynamical symmetry breaking. Lane, 
K.D.; Peskin, M.E. (Ohio State Univ., Columbus (USA). 
Dept. of Physics; CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Theorique; Harvard Univ., Cambridge, MA (USA). Lyman 
Lab. of Physics). Jul 1980. Contract AC02-76ERO1545. 48p. 
NTIS, PC A03/MF AOl1. 

Portions of Document Are Illegible. 

A straightforward introduction to theories of the weak inter- 
actions with dynamical symmetry breaking-theories of technicolor 
or hypercolor is presented. The intent is to inform experimentalists, 
but also to goad theorists. The motivation for considering theories 
of this type is described. The structure that such a theory must pos- 
sess, including new gauge interactions at mass scales of 1-100 TeV 
is then outlined. Despite their reliance on phenomena at such enor- 
mous energies, these theories contain new phenomena observable at 
currently accessible energies. Three such effects which are especial- 
ly likely to be observed are described. 
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13098 (DOE/ER/70004—274) Departure from Weinberg- 
Salem model and Grand Unification. Deshpande, N.G. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Sci- 
ence). May 1980. Contract AT06-76ER70004. 14p. NTIS, 
PC A02/MF AOl. 

The spontaneous symmetry breakdown of Grand Unified 
Groups like SO(10) can lead to an extra U(1) group beyond the 
SU(2) x U(1) of Weinberg-Salam. The neutral current data in such 
models could depend on three new parameters beyond the two in 
the standard model. However, grand unification imposes restriction 
on coupling constants limiting the analysis to two new parameters. 
Further, only one new parameter occurs in neutrino-scattering data. 
More accurate data can thus be used in the future to set limits on 
these parameters. The present data when used with the more gener- 
al parametrization no longer determines the value of sin? 6/sub w/ 
as accurately. This leads to a greater uncertainty in the estimate of 
the proton lifetime. 


13099 Spontaneously generated gravity. Zee, A. (Depart- 
ment of Physics, University of Pennsylvania, Philadelphia, 
Pennsylvania 19174). EY-76-C-02-3071. Physical Review, 
The, D. Particles and Fields ; 23: No. 4, 858-866(15 Feb 
1981). 

We show, following a recent suggestion of Adler, that grav- 
ity may arise as a consequence of dynamical symmetry breaking in 
a scale- and gauge-invariant world. Our calculation is not tied to 
any specific scheme of dynamical symmetry breaking. A representa- 
tion for Newton's coupling constant in terms of flat-space quantities 
is derived. The sign of Newton’s coupling constant appears to 
depend on infrared details of the symmetry-breaking mechanism. 


13100 New estimate of quark mass parameters. Katz, A. 
(Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). DE-AC03-76SF00515. Physical 
Review, The, D. Particles and Fields ; 23: No. 3, 800-808(1 
Feb 1981). 

An estimate of quark mass parameters suitable for the study 
of chiral-symmetry-breaking effects is made using exact Gold- 
berger-Treiman relations for the Goldstone bosons which appear in 
the Weinberg-Salam theory when the gauge coupling is set to zero. 
The numbers obtained are m/sub u/=13.7 +- 5.9 MeV, m/sub d/ 
=24.7 +- 12.9 MeV, and m/sub s/=497 +- 299 MeV. Consistency 
of the various Goldberger-Treiman relations with current-algebra 
mass ratios is discussed. The relationship of these parameters to 
those obtained in previous evaluations is discussed. 


13101 Bootstrapping quarks and gluons. Chew, G.F. 
(European Organization for Nuclear Research, Geneva 
(Switzerland); California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). pp 21-62 of Quarks gluons and jets. Tran 
Thanh Van, J. (ed.). Dreux, France; Editions Frontieres 
(1979). 

From 14. Rencontre de Moriond; Les Arcs, France (11 - 23 
Mar 1979). 

Dual topological unitarization (DTU)-- the approach to S- 
matrix causality and unitarity through combinatorial topology-- is 
reviewed. From surfaces covered by doubly - oriented triangles 
there emerge baryon number, colour, flavour and helicity, as well 
as quarks and gluons. Broken symmetry is automatic. 


6454 Field Theory 


13102 (DOE/ER/01388—839) Monte-Carlo study of kot 
SU(2) glue. McLerran, L.; Svetitsky, B. (Stanford Linear 
Accelerator Center, CA (USA)). Aug 1980. Contract AC06- 
76ERO1388. 8p. NTIS, PC A02/MF AOl1. 

Non-perturbative studies of non-Abelian gauge theories have 
received widespread attention in recent months. In particular, 
SU(2) and SU(3) Yang-Mills theories in the absence of fermions 
have been studied numerically as lattice gauge theories. Monte- 
Carlo integrations of Feynman path integrals have been evaluated 
to obtain expectation values of quantum operators. These same nu- 
merical techniques are well known to condensed matter theorists, 
and have been developed and applied to study spin systems. 
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13103 (DOE/ER/03285—38) Research in theoretical 
physics. Annual report, April 1, 1980-March 31, 1981. (Johns 
Hopkins Univ., Baltimore, MD (USA). Dept. of Physics). 
Dec 1980. Contract AS02-76ER03285. 41p. NTIS, PC A03/ 
MF AOl. 

Progress is reported on non-perturbative QCD at finite tem- 
peratures and on minimal subconstituent models of quarks and lep- 
tons. Following earlier conjectures, we the transition from weak to 
strong coupling in QCD is assumed to be accompanied by a phase 
transition in bulk hadronic matter; such a phase transition can be 
observed in fireballs formed in central collisions of heavy nuclei. 
The phase of the hadronic matter can perhaps be probed through 
leptonic reaction channels. In order to explore this conjecture, a 
simplified theory of the evolution of the fireball was developed. 
The main result is that just below a phase transition, increased fluc- 
tuations should give rise to increased radiation of direct photons, 
whereas above the phase transition, quark pairs annihilating into 
lepton pairs give a characteristic signature in that channel. The 
group structure of some minimal subconstituent models of quarks 
and leptons has been analyzed. The Lorentz structure of the sub- 
constituents affects substantially the spectrum of such models. 
Within the conventional framework of field theory, two no-go 
theorems can be proved. The Harari-Shupe model does not contain 
the color and the weak interactions groups. An extended Harari- 
Shupe mode can incorporate color and contains W-bosons as com- 
posite objects; however, current algebra results are not reproduced 
in such models. 


13104 (LBL—12108) Pion condensation, density isomers 
and anisotropic pressures. Glendenning, N.K.; Lumbroso, A. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1981. Contract W-7405-ENG-48. 7p. (CONF- 
810117—3). NTIS, PC A02/MF AOl1. 

From 9. international workshop on gross properties of nuclei 
and nuclear excitations; Kleinwalsertal, Austria (Jan 1981). 

Two remarkable observations are made about the pion con- 
densate state based on a self-consistent theory. The condensate be- 
comes energetically more important at high temperature, eventually 
creating a density isomer. Secondly in the condensed state the pres- 
sure is anisotropic. Consequences for high energy nuclear collisions 
and for neutron stars are discussed. 


13105 (SLAC-PUB—2607) Quarks and gluons in low-p/ 
sub T/ physics. Gunion, J.F. (Stanford Linear Accelerator 
Center, CA (USA)). Sep 1980. Contract AC03-76SF00515. 
50p. (CONF-8006108—4). NTIS, PC A03/MF AOl1. 

From 11. international symposium on multiparticle dynamics; 
Bruges, Belgium (22 Jun 1980). 

Review and comment are given on some of the existing ap- 
proaches to low-p/sub T/ particle production based on ideas of 
quantum chromodynamics. The relationships between the various 
theories are emphasized and, the points of overlap between them 
are noted. Constraints upon the models coming from deep inelastic 
and e* e~ annihilation data are discussed. 


13106 (SLAC-PUB—2656) Spin effects in perturbative 
quantum chromodynamics. Brodsky, S.J.; Lepage, G.P. 
(Stanford Linear Accelerator Center, CA (USA); Cornell 
Univ., Ithaca, NY (USA). Lab. of Nuclear Studies). Dec 
1980. Contract AC03-76SF00515. 22p. (CONF-800994—-11). 
NTIS, PC A02/MF AOl1. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

The spin dependence of large momentum transfer exclusive 
and inclusive reactions can be used to test the gluon spin and other 
basic elements of QCD. In particular, exclusive processes including 
hadronic decays of heavy quark resonances have the potential of 
isolating QCD hard scattering subprocesses in situations where the 
helicities of all the interacting constituents are controlled. The pre- 
dictions can be summarized in terms of QCD spin selection rules. 
The calculation of magnetic moment and other hadronic properties 
in QCD are mentioned. 
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13107 Rotationally invariant field theory on lattices. II. 
Internal symmetry. Macrae, K.I. (Department of Physics, B- 
019, University of California, San Diego, La Jolla, Califor- 
nia 92093). Physical Review, The, D. Particles and Fields ; 23: 
No. 4, 893-899(15 Feb 1981). 

We construct gauge theories on the Euclidean Poincare 
transform related ensemble of lattices. Some examples of their ef- 
fective propagators are derived. Even though the lattice spacing is 
kept nonzero (on the order of the Planck length), the effective en- 
semble propagators are rotationally invariant. 


13108 Rotationally invariant field theory on lattices. III. 
Quantizing gravity by means of lattices. Macrae, K.I. (De- 
partment of Physics, B-019, University of California, San 
Diego, La Jolla, California 92093). Physical Review, The, D. 
Particles and Fields ; 23: No. 4, 900-917(15 Feb 1981). 
Whether one views the lattice as merely regulatory or phys- 
ically real, lattice gravity is different from continuum gravity be- 
cause the symmetry group of coordinate transformations is de- 
stroyed by the lattice. Since negative-norm kinetic terms can no 
longer be removed by specifying a gauge, the functional integrals 
will not converge. We suggest including a quartic potential in the 
action which obliges the action to converge regardless of the sign 
of those terms. This potential must depend on a background metric 
in order that a number of desirable features may hold. For example, 
consider the conformal factor: One needs a quartic term to cancel 
the wrong-sign kinetic energy. But one also wants the theory to 
have asymptotically flat manifolds and to admit the flat manifold as 
a solution. This requires a canceling quadratic. This in turn requires 
a background structure. This structure is supplied in a natural way 
by the lattice itself. The approach to the continuum is examined. 


13109 Chiral chains for lattice quantum chromodynamics 
at N/sub c/= oo. Brower, R.C.; Rossi, P.; Tan, C. (Depart- 
ment of Physics, University of California, Santa Cruz, Cali- 
fornia 95064). DE-AC02-76ER03069;DE-AC02-76ER03130- 
A006. Physical Review, The, D. Particles and Fields ; 23: No. 
4, 942-952(15 Feb 1981). 

We study chiral fields [U/sub i/ in the group U(N)] on a pe- 
riodic lattice (U/sub i/=U/sub i/+L), with action S1/=(g- 
italic?)=/sup L//sub 1/=1Tr(U/sub 1/U/sup //sub 1/+1+ U/sup 
//sub 1/U/sub 1/+1), as prototypes for lattice gauge theories 
[quantum chromodynamics (QCD)] at N/sub c/= oo. Indeed, these 
chiral chains are equivalent to gauge theories on the surface of an 
L-faced polyhedron (e.g., L=4 is a tetrahedron, L=6 is the cube, 
and L=« is two-dimensional QCD). The one-link Schwinger- 
Dyson equation of Brower and Nauenberg, which gives the square 
of the transfer matrix, is solved exactly for all N. From the large-N 
solution, we solve exactly the finite chains for L=2, 3, 4, and o, 
on the weak-coupling side of the Gross-Witten singularity, which 
occurs at B=(g-italic?N)~'=1/4, 1/3, 7/8, and 1/2, respectively. 
We carry out weak and strong perturbation expansions at N/sub c/ 
=oo to estimate the singular part for all L, and to show confine- 
ment (as g? Noo) and asymptotic freedom (g?N—0) in the Migdal 
B function for QCD. The stability of the location of the Gross- 
Witten singularity for different-size lattices (L) suggests that QCD 
at N/sub c/= enjoys this singularity in the transition region from 
strong to weak coupling. 


13110 Quantum chromodynamics on a tetrahedron at N/ 
sub c/= oo. Brower, R.; Rossi, P.; Tan, C. (Department of 
Physics, Harvard University, Cambridge, Massachusetts 
02138). DE-AC02-76ER03069;DE-AC02-76ER03130. Physi- 
cal Review, The, D. Particles and Fields ; 23: No. 4, 953- 
958(15 Feb 1981). 

We show how the N/sub c/= oo limit for the single-link in- 
tegral can be extracted from the finite-N/sub c/ solution both in 
the weak- and in the strong-coupling regimes. This result is used to 
provide a complete N/sub c/=o solution for quantum chromo- 
dynamics on a tetrahedron, thus implicitly providing a solution to 
the Makeenko-Migdal equation for a three-dimensional (albeit ele- 
mentary) lattice system. 
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13111 Constraints from jet calculus on quark recombina- 
tion. Jones, L.M.; Lassila, K.E.; Sukhatme, U.; Willen, D. 
(Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review, The, D. Particles and Fields ; 23: No. 3, 717- 
727(1 Feb 1981). 

Within the quantum-chromodynamic jet-calculus formalism, 
we deduce an equation describing recombination of quarks and an- 
tiquarks into mesons within a quark or gluon jet. Tnis equation re- 
lates the recombination function R(x:,x2,x) used in current literature 
to the fragmentation function for producing that same meson out of 
the parton initiating the jet. We submit currently used recombina- 
tion functions to our consistency test, taking as input mainly the u- 
quark fragmentation “data” into 7* mesons. The qq-bar—-7 recom- 
bination functions popular in the literature are consistent with 
measured fragmentation functions, but they must be supplemented 
by other contributions to provide the full Da*/sub u/. We also dis- 
cuss the Q? dependence of the resulting fragmentation functions. 


13112 QCD and instantons at finite temperature. Gross, 
D.J.; Pisarski, R.D.; Yaffe, L.G. (Department of Physics, 
Princeton University, Princeton, New Jersey 08544). EY-76- 
C-02-3075. Reviews of Modern Physics ; 53: No. 1, 43-80(Jan 
1981). 

The current understanding of the behavior of quantum chro- 
modynamics at finite temperature is presented. Perturbative meth- 
ods are used to explore the high-temperature dynamics. At suffi- 
ciently high temperatures the plasma of thermal excitations screens 
all color electric fields and quarks are unconfined. It is believed 
that the high-temperature theory develops a dynamical mass gap. 
However in perturbation theory the infrared behavior of magnetic 
fluctuations is so singular that beyond some order the perturbative 
expansion breaks down. The topological classification of finite- 
energy, periodic fields is presented and the classical solutions which 
minimize the action in each topological sector are examined. These 
include periodic instantons and magnetic monopoles. At sufficiently 
high temperature only fields with integral topological charge can 
contribute to the functional integral. Electric screening completely 
suppresses the contribution of fields with nonintegral topological 
charge. Consequently the @ dependence of the free energy at high 
temperature is dominated by the contribution of instantons. The 
complete temperature dependence of the instanton density is explic- 
itly computed and large-scale instantons are found to be suppressed. 
Therefore the effects of instantons may be reliably calculated at suf- 
ficiently high temperature. The behavior of the theory in the vicini- 
ty of the transition from the high-temperature quark phase to the 
low-temperature hadronic phase cannot be accurately computed. 
However, at least in the absence of light quarks, semiclassical tech- 
niques and lattice methods may be combined to yield a simple pic- 
ture of the dynamics valid for both high and low temperature, and 
to estimate the transition temperature. 


13113 Note of the Fried—Yennie gauge. Tomozawa, Y. 
(Randall Laboratory of Physics, University of Michigan, 
Ann Arbor, Michigan 48109). Annals of Physics (New York) ; 
128: No. 2, 491-500(Sep 1980). 

It is pointed out that the renormalization constants and the 
finite parts of the self energy and the vertex corrections in the in- 
frared-free Fried—Yennie gauge are different, by finite amounts, 
from those which are computed as the limit of the general covar- 
iant gauge. This discrepancy occurs because of the appearance of 
an infrared divergence in the on-mass-shell renormalization. This 
note provides an example where extra caution is needed in handling 
the limiting procedure, where an infrared divergence is involved. 


13114 Time-dependent variational principle in quantum 
field theory. Jackiw, R. (Massachusetts Inst. of Tech., Cam- 
bridge). Contract EY-76-C-02-3069. International Journal of 
Quantum Chemistry ; 17: 41-46(1980). 

A direct, quantum-mechanical definition for [ (effective 
action) is proposed through a two-step procedure for applying the 
variational principle to time-dependent quantum problems. 


13115 Non-perturbative quantum field theory. McCoy, 
B.M.; Wu, T.T. Scientia Sinica (Peking) (Chung Kuo Ko 
Hsueh) ; 22: No. 9, 1021-1032(Sep 1979). 

Lattice renormalization is a useful way of constructing quan- 
tum field theories. An attempt is made to synthesize into a possible 
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point of view various recent results from non-perturbative quantum 
field theories, including the Ising, phi*, and the pure Yang-Mills 
field theories. The various topics discussed here include the impor- 
tance of supersymmetry in the Wess-Zumino model, the stability of 
field theories, and the necessity of fermions in the Wess-Zumino 
model, the stability of field theories, and the necessity of fermions 
in four dimensions. The appearance of spontaneous mass generation 
in the massless Thirring model when the coupling constant reaches 
a critical value is demonstrated. 


6455 Scattering Theory 


13116 Hilbert space approach to the three- and four-nu- 
cleon systems. Kroeger, H. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). W-7405-ENG-26. Jour- 
nal of Mathematical Physics (New York) ; 22: No. 1, 185- 
198(Jan 1981). 

A Hilbert space formulation is proposed for the three-nu- 
cleon scattering problem. Scattering integral equations are given 
derived from Alt—Grassberger—Sandhas equations. Using the mo- 
mentum representation, the kernel of the iterated integral equation 
is shown to be compact in an adjusted Hilbert space. The extension 
to four nucleons is given. 
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13117 (DOE/ER/10420—2) Fusion measurements in 
light and medium mass heavy-ion reactions. Progress report, 
June 1, 1980-May 31, 1981. Prosser, F.W. (Kansas Univ., 
Lawrence (USA)). Jan 1981. Contract AC02-79ER10420. 
32p. NTIS, PC A03/MF AOl1. 

The data obtained for fusion residues from the '** *O + * 
26Mg systems have been analyzed and are being compared to each 
other and to predictions from the fusion-evaporation code CAS- 
CADE. Analysis of data obtained for a small step excitation curve 
for the '*O + **Mg system has been started to determine the possi- 
ble presence of structure in the fusion cross section. Additional data 
for the fusion cross sections of these systems have been obtained at 
energies from 100 to 140 MeV at the ATLAS facility and are being 
analyzed. Initial measurements of the fusion-fission cross sections 
for °*Ni beams, at energies up to 320 MeV on targets from ''®Sn to 
‘Yb have been made. Analysis is in progress and additional ex- 
periments are planned. A collaboration is planned at Notre Dame 
for experiments to determine the entry line for fusion in the '*C + 
'6O system, both for the interest in this system and for preparation 
for additional experiments at higher energies at Michigan State 
when the new facility there becomes available. These experiments 
should lead to information about the importance of incomplete 
fusion in this system. Experiments to test the limitation on fusion 
cross sections predicted by the rotating liquid drop model are 
planned as higher energies become available at ATLAS and MSU. 


13118 Signatures of density dependence in the two-nu- 
cleon effective interaction near 150 MeV. Kelly, J.; Bertozzi, 
W.; Buti, T.N.; Hersman, F.W.; Hyde, C.; Hynes, M.V.; 
Norum, B.; Rad, F.N.; Bacher, A.D.; Emery, G.T.; Foster, 
C.C.; Jones, W.P.; Miller, D.W.; Berman, B.L.; Love, 
W.G.; Petrovich, F. (Department of Physics, Laboratory 
for Nuclear Science, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Physical Review Letters ; 
45: No. 25, 2012-2015(22 Dec 1980). 

Definitive evidence for strong density dependence in the 
two-nucleon effective interaction is noted in inelastic (p,p’) differen- 
tial cross section and polarization data for E/sub p/~150 MeV. 
These effects are quite sensitive to variations in the nuclear medium 
and are well described, for inelastic scattering, by the local density 
approximation with use of density-dependent effective interactions 
from nuclear matter. 
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13119 Comparison of pion- and photon-induced reactions 
on '*C, McKeown, R.D.; Schiffer, J.P.; Jackson, H.E.; Paul, 
M.; Sanders, S.J.; Specht, J.R.; Stephenson, E.J.; Redwine, 
R.P.; Segel, R.E.; Arends, J.; Eyink, J.; Hartmann, H.; He- 
gerath, A.; Mecking, B.; Noeldeke, G.; Rost, H. (Argonne 
National Laboratory, Argonne, Illinois 60439). Physical 
Review Letters ; 45: No. 25, 2015-2017(22 Dec 1980). 

The proton spectra from pion- and photon-induced reactions 
on C at the A(3/2,3/2) resonance are found to be very similar in 
shape, and in their variation with angle. It seems reasonable to 
assume that these protons arise from a common reaction mechanism 
(A production) for the two projectiles. The absolute cross sections 
for producing protons with pions and with photons are in roughly 
the same ratio as the total inelastic pion yield to the total photopion 
yield. 
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REFER ALSO TO CITATION(S) 13117 


13120 (DOE/ER/01388—480) Coincidence study of the 
27A1('°O, 'Ca)?7Al reaction at 65 MeV. Tsang, M.B.; 
Lynch, W.G.; Puigh, R.J.; Vandenbosch, R.; Seamster, 
A.G. (Washington Univ., Seattle (USA). Nuclear Physics 
Lab.). 1980. Contract AC06-76ERO1388. 4lp. NTIS, PC 
A03/MF AOl1. 

Both in-plane and out-of plane angular correlations of coinci- 
dent C and a particles have been measured for 65-MeV '*O bom- 
bardment of an *’Al target. Exploitation of the time-of-flight 
method enabled measurement of very-low-energy alpha particles at 
back angles. Results from the present experiment show that evapo- 
ration from an intermediate nucleus *!P* accounts for the majority 
of the C-a coincidence events observed. A small number of alpha 
particles from the break-up of '*O* were detected at angles around 
that of the carbon detector. Fewer than 10% of the alpha particles 
detected are of pre-equilibrium origin. this finding is in sharp con- 
trast to earlier results. 11 figures. 


13121 (LA-UR—81-444) Nuclear ground-state shapes for 
nuclei with 16 < A < 280. Moeller, P.; Nix, J.R. (Los 
Alamos National Lab., NM (USA); Lund Univ. (Sweden); 
Muenchen Univ. (Germany, F.R.). Sektion Physik). 1981. 
Contract W-7405-ENG-36. 7p. (CONF-810117—2). NTIS, 
PC A02/MF AOl1. 

From 9. international workshop on gross properties of nuclei 
and nuclear excitations; Kleinwalsertal, Austria (Jan 1981). 

A new macroscopic-microscopic model based on a Yukawa- 
plus-exponential macroscopic model and a folded-Yukawa micro- 
scopic model with new terms included to account for previously 
neglected physical effects was used to calculate the nuclear ground- 
state mass and shape for over 4000 nuclei. The potential energy is 
plotted versus shape coordinate €2 for Na and Sr isotopes (the plot 
is relative to the spherical macroscopic Yukawa-plus-exponential 
energy). The effect of a variation of the mass-asymmetry coordi- 
nate €3 on the ground-state energy is shown for a few heavy nuclei. 
3 figures. (RWR) 


13122 J-dependent effects in tensor analyzing powers for 
the (d,a) reaction. Tonsfeldt, S.A.; Clegg, T.B.; Ludwig, 
E.J.; Tagishi, Y.; Wilkerson, J.F. (Department of Physics 
and Astronomy, University of North Carolina, Chapel Hill, 
North Carolina 27514). Physical Review Letters ; 45: No. 25, 
2008-2011(22 Dec 1980). 

Angular distributions of the cross section, vector analyzing 
power, iT/sub parallel/, and the tensor analyzing powers, T20 and 
Tz2, have been obtained for the (d,a) reaction on targets of **S, 
36Ar, and **Ar at 16 MeV. The present results show that the angu- 
lar distribution patterns for T22 provide unique information for dis- 
tinguishing among possible angular momentum transfers. 


13123 Measurement and analysis of the /sup 23/Na(n,x/ 
gamma/) reaction cross section for 0.2/less than equivalent 
to/e/sub n//less than equivalent to/20 mev. Larson, D.C.; 
Morgan, G.L. (Oak Ridge Natl Lab, Tenn). Nuclear Science 
and Engineering ; 715: No. 2, 151-158(Aug 1980). 
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Differential cross sections for neutron-induced gamma-ray 
production from sodium have been measured for incident-neutron 
energies between 0.2 and 20.0 MeV. Gamma rays with energies 
0.35/less than equivalent to/E/sub //gamma//less than equivalent 
to/10.6 MeV were detected with a sodium iodide spectrometer at 
125 deg. The data presented are the double-differential cross sec- 
tion, d/sup 2//sigma/sub d//OMEGA/dE, for coarse intervals in 
incident-neutron energy. The measured results are compared with 
existing data, with calculations based on multistep Hauser-Feshbach 
theory, and with a benchmark gamma-ray production measurement 
performed at the Oak Ridge Tower Shielding Facility (TSF). 


6515 Nuclear Properties And Reactions, A=39-58 


13124 Energy dissipation process for 100-MeV protons 
and the nucleon-nucleon interactions in nuclei. Cowley, A.A.; 
Chang, C.C.; Holmgren, H.D.; Silk, J.D.; Hendrie, D.L.; 
Koontz, R.W.; Roos, P.G.; Samanta, C.; Wu, J.R. (Depart- 
ment of Physics and Astronomy, University of Maryland, 
College Park, Maryland 20742). Physical Review Letters ; 45: 
No. 24, 1930-1933(15 Dec 1980). 

Coincidence studies of two protons emitted from p+ °*Ni at 
100 MeV have been carried out. The proton spectra in coincidence 
with scattered protons suffering an average energy loss of 60 MeV 
are similar to those resulting from 60-MeV incident protons. This 
suggests that the initial interaction of the incident proton is with a 
bound nucleon and that one or both of these nucleons are emitted 
or initiates a cascade leading to more complex states. 
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REFER ALSO TO CITATION(S) 13121 


13125 Energy spectra of delayed neutrons from the sepa- 
rated precursors rubidium-93, -94, -95, and cesium-143. 
Reeder, P.L.; Alquist, L.J.; Kiefer, R.L.; Ruddy, F.H.; 
Warner, R.A. (Pac Northwest Lab, Richland, Wash). Nucle- 
ar Science and Engineering ; 75: No. 2, 140-150(Aug 1980). 

Energy spectra of delayed neutrons from the precursors /sup 
93,94,95/Rb and /sup 143/Cs have been measured by use of an on- 
line mass spectrometer and a /sup 3/He neutron spectrometer. De- 
tails of the experimental techniques, data analysis, and error esti- 
mates are given. A comparison of delayed-neutron spectra for /sup 
87/Br, /sup 93,94,95/Rb, and /sup 143/Cs measured by three dif- 
ferent laboratories is presented. Peak structures are reproduced by 
all laboratories, but the relative intensities below 200 keV vary ac- 
cording to different mesurement or data analysis techniques. 20 refs. 
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13126 (PNL-SA—8831) Status of and outstanding prob- 
lems in delayed neutron data, P/sub n/ values and energy 
spectra. Reeder, P.L. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Sep 1980. Contract AC06- 
76RL01830. 39p. (CONF-800979—13). NTIS, PC A03/MF 
AOl. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

This review gives an experimentalist’s view of the current 
status of delayed neutron data for individual precursors. The em- 
phasis is on precursors among the fission products, although some 
new results on precursors outside the fission product region are dis- 
cussed briefly. Delayed-neutron emission probabilities (P/sub n/) 
reported since the 1979 Vienna Workshop are presented along with 
world average P/sub n/ values and uncertainties. A comparison is 
made between delayed-neutron energy spectra measured by *He 
spectrometers at three different laboratories. Comparisons are 
drawn between spectra measured by the *He spectrometers and 
spectra measured by proton recoil spectrometers. The uncertainty 
analyses used by several researchers measuring spectra are present- 
ed to illustrate the diversity of approaches presentiy in use. Aver- 
age neutron energies obtained from spectra are compared to aver- 
age energies obtained by an independent ring ratio technique. Dis- 
crepancies for spectra with low average energies are noted. From 
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the fission yields and data on individual precursors, one can calcu- 
late group properties for a specific fissioning system. Comparisons 
of calculated group properties (i.e., yields, average energies, energy 
spectra) to experimental group properties are made. 15 figures, 3 
tables. 


13127 Single-proton states in '*°Pm. Straume, O.; Lov- 
hoiden, G. (Bergen Univ. (Norway)); Burke, D.G. (McMas- 
ter Univ., Hamilton, Ontario (Canada). Tandem Accelerator 
Lab.); Flynn, E.R.; Sunier, J.W. (Los Alamos Scientific 
Lab., NM (USA)). Zeitschrift fuer Physik, A. Atoms and 
Nuclei ; 293: No. 1, 75-83(1979). 

The *°Sm(t,a)'**Pm reaction was studied using 17 MeV po- 
larized tritons from the tandem Van de Graaff accelerator at the 
Los Alamos Scientific Laboratory. The alpha particles were ana- 
lyzed using a Q3D magnetic spectrometer and detected with a heli- 
cal-cathode position-sensitive counter. The overall resolution was 
approx. 25 keV FWHM. In the present study many of the previous 
spin assignments have been confirmed, and some ambiguities in ear- 
lier studies have been resolved. The important levels at 416 and 751 
keV that are strongly populated in the stripping reactions are 
shown to be 3/2*. Also new fragments of the g/sub (7/2) and d/ 
sub (3/2) shell model states have been located. The deduced spec- 
troscopic factors are compared to those measured in other pro- 
methium isotopes. It was found that the total (t,a) strength of the 
assigned peaks is stable within 15% for the chain of promethium 
isotopes ranging from mass number 147 to 153. 
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REFER ALSO TO CITATION(S) 13127, 13132 


13128 (COO—1672-76) Studies of yrast and continuum 
states in A=140-160 nuclei. Progress report, January 1, 
1980-December 31, 1980. Daly, P.J. (Purdue Univ., La- 
fayette, IN (USA)). Jan 1981. Contract AS02-76ERO01672. 
24p. NTIS, PC A02/MF AO1. 

The structure of nuclei in the A ~ 150 region was investi- 
gated by in-beam y-ray spectroscopy using heavy-ion beams, 
mostly from the Argonne Tandem-Linac. Results for the nuclei 
“8Dy, Dy, ™*Dy, ™*Dy, ™*Ho, and °Ho are summarized. 
The feeding of yrast states in these nuclei and the link between the 
highest known yrast states and the continuum region were also 
studied. 6 figures. 


6520 Nuclear Properties And Reactions, A=220 And 
Above 


REFER ALSO TO CITATION(S) 13121, 13133 


13129 (ORNL/TM—7528) Phenomenological model for 
particle production from the collisions of nucleons and pions 
with fissile elements at medium energies. Alsmiller, F.S.; Als- 
miller, R.G. Jr.; Gabriel, T.A.; Lillie, R.A.; Barish, J. (Oak 
Ridge National Lab., TN (USA)). Mar 1981. Contract W- 
7405-ENG-26. 73p. NTIS, PC A04/MF AOl1. 

A fission channel has been added to the intranuclear-cas- 
cade-evaporation model of nuclear reactions so that this model may 
be used to obtain the differential particle production data that are 
needed to study the transport of medium-energy nucleons and pions 
through fissionable material. The earlier work of Hahn and Bertini 
on the incorporation of fission-evaporation competition into the in- 
tranuclear-cascade-evaporation model has been retained, and the 
statistical model of fission has been utilized to predict particle pro- 
duction from the fission process. Approximate empirically derived 
kinetic energies and deformation energies are used in the statistical 
model. The calculated number of emitted neutrons and residual 
nuclei distributions are in reasonable agreement with experimental 
data, but the number of emitted neutrons at the higher incident nu- 
cleon energies (~ > 500 MeV) are sensitive to the level density 
parameter used. 9 figures, 2 tables. 
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13130 (LA-UR—81-189) Remarks on the s-shell A-hyper- 
nuclei. Gibson, B.F.; Lehman, D.R. (Los Alamos National 
Lab., NM (USA); George Washington Univ., Washington, 
DC (USA). Dept. of Physics). 1981. Contract W-7405- 
ENG-36. 17p. (CONF-810115—4). NTIS, PC A02/MF 
AOl. 

From Nuclear and particle physics at energies up to 31 
GeV: new and future aspects conference; Los Alamos, NM, USA 
(Jan 1981). 

The complexities of the s-shell A-hypernuclei (A = 5) are 
explored. Difficulties associated with attempts to describe the hy- 
peron-nucleon (YN) interaction in all such A-hypernuclei by simple, 
effective Ap and An potentials are examined. The explicit A de- 
pendence of the effective YN interaction due to AN-ZN coupling 
and isospin differences among the nuclear core states is investigat- 
ed. The necessity of using exact four-body theory to calculate small 
charge-symmetry-breaking effects (in the A = 4 system) using AN 
potentials fitted to free AN scattering data is emphasized. Possible 
use of s-shell hypernuclear binding energies to help distinguish 
among candidate YN potential parameterizations is discussed. 


13131 (LA-UR—81-302) Large-amplitude dynamical 
motion and fluctuations in nuclear fission and heavy-ion reac- 
tions. Nix, J.R.; Sierk, A.J. (Los Alamos Scientific Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 4p. (CONF- 
810117—1). NTIS, PC A02/MF AO1. 

From 9. international workshop on gross properties of nuclei 
and nuclear excitations; Kleinwalsertal, Austria (Jan 1981). 

In studies of the dynamics of large-amplitude nuclear 
motion, a useful starting point is the separation of the total degrees 
of freedom into two types: a few collective degrees of freedom de- 
scribing the shape of the nuclear surface that are treated explicitly 
and the remaining relatively large number of internal degrees of 
freedom that are treated implicitly. Once such a separation has been 
made, it is necessary to describe the transfer of energy between the 
collective and internal degrees of freedom, as well as the Brownian 
fluctuations in the collective degrees of freedom arisng from an im- 
plicit treatment of the internal degrees of freedom. The goal of the 
present work is, unlike previous efforts, to describe simultaneously 
both the average dynamica! motion and the Brownian fluctuations 
in terms of quantities that are calculated from specified nuclear 
models. The general approach is described, but no results have 
been obtained as yet. (RWR) 


13132 (LBL—11975) Angular distributions of sequential- 
ly emitted particles and gamma rays in deep inelastic process- 
es. Moretto, L.G. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jan 1981. Contract W-7405-ENG-48. 
43p. (CONF-810127—2). NTIS, PC A03/MF AOl1. 

From Symposium on nuclear physics; Qaxtepec, Mexico (5 
Jan 1981). 

A general theory for the angular distribution of sequentially 
emitted particles and gamma rays is developed. Comparison with 
experimental data allows one to obtain information on the fragment 
spin and misalignment. Angular distributions of sequentially emitted 
gammas, alphas, and fission fragments are discussed in detail. It is 
shown that the experimental data are consistent with the thermal 
excitation of angular momentum-bearing modes. The anomaly of se- 
quential fission suggests the presence of a prompt or direct fission 
component. 13 figures. 


13133 (LBL—12072) Width of the charge distribution in 
fission. Myers, W.D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jan 1981. Contract W-7405- 
ENG-48. 7p. (CONF-810117—4). NTIS, PC A02/MF AOl1. 

From 9. international workshop on gross properties of nuclei 
and nuclear excitations; Kleinwalsertal, Austria (Jan 1981). 

The width of the charge distribution (for a fixed mass split) 
observed in nuclear fission can be estimated by assuming that it is 
associated with fluctuations in the collective coordinate corre- 
sponding to the flow of neutrons and protons back and forth 
through the neck connecting the nascent fragments. The possibility 
that different dynamical trajectories (one-body and viscous damp- 
ing) can be distinguished is investigated for fission of **U. It is 
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found that, although the predicted charge dispersion is quite close 
to the observed value, the curves for the two trajectories are so 
close that a choice between the trajectories cannot be made. 2 fig- 
ures. (RWR) 


6540 Radiation And Shielding Physics 


13134 (CONF-801228—1) Application of pattern recogni- 
tion techniques to Monte Carlo radiation transport problems. 
Hoffman, T.J. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 5p. NTIS, PC A02/MF AO1. 

From 5. international conference on pattern recognition; 
Miami, FL, USA (1 Dec 1980). 

The computational time of a Monte Carlo radiation transport 
calculation can be reduced substantially by using proper biasing pa- 
rameters. A procedure based on pattern recognition concepts is pre- 
sented to automate the selection of these parameters. Prototype pat- 
tern vectors are collected from phase space coordinates of radiation 
particles emerging from collision sites. With the aid of discriminant 
analysis, a within-class scatter matrix, S/sub w/, and a between- 
class scatter matrix, S/sub b/, are constructed from these proto- 
types. With the eigenvector corresponding to the maximum eigen- 
value of S/sub w/~'S/sub b/, a linear transformation is obtained to 
estimate the penetration probability of a particle emerging from any 
collision site within the shield. This approximation to the impor- 
tance of a particle can be used directly in many Monte Carlo com- 
puter codes to bias the calculation. 3 figures, 2 tables. 


13135 (LA-UR—81-136) Review of characteristic meth- 
ods used to solve the linear transport equation. Alcouffe, 
R.E.; Larsen, E.W. (Los Alamos Scientific Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 14p. (CONF- 
810415—4). NTIS, PC A02/MF AOI. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

Characteristic methods used to solve the linear transport 
equation are reviewed. Characteristic methods are based upon the 
solution of the transport equation written in the form psi(s) = 
psi(so)e/sup -sigma/sub T/(s-so)/ + [/sub s//sup s/Q(t’)e/sup - 
sigma/sub T/(s-t’)/dt’, where s is arc length along the characteris- 
tic. The methods of solution distinguish themselves in how the 
characteristics used for computation are selected and how the 
source term is approximated. Criteria upon which a production 
method should be based are recommended. 3 figures. 


13136 (LBL—12120) Evidence for anomalous nuclei 
among relativistic projectile fragments at Bevalac energies. 
Heckman, H.H. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jan 1981. Contract W-7405-ENG-48. 
13p. (CONF-8010154—3). NTIS, PC A02/MF AOl1. 

From Workshop on Future Relativistic Heavy Ion Experi- 
ments; Darmstadt, F.R. Germany (7 Oct 1980). 

Two independent emulsion experiments using beams of '*O 
and °*Fe at approximately 2 GeV/nucleon find that the reaction 
mean free paths of projectile fragments (PF) with Z between 3 and 
26 are shorter for a few centimeters after their emission than at 
larger distances, or than predicted from experiments on beam 
nuclei. Under the assumption that there are two populations of PF, 
a best fit to the data is obtained when approximately 6% of the PF 
have an anomalously short mean free path. The anomalous proper- 
ty of PF persists in subsequent fragmentation reactions. 6 figures. 
(RWR) 


13137 Solution of the inverse problem in multigroup 
transport theory. Larsen, E.W. (Theoretical Division, Uni- 
versity of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). W-7405-ENG.36. Journal 
of Mathematical Physics (New York) ; 22: No. 1, 158-160(Jan 
1981). 

A solution is given for the (inverse) problem of determining 
the scattering laws for a multigroup, anisotropically scattering 
medium, in terms of the boundary fluxes corresponding to finite 
slabs. 
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REFER ALSO TO CITATION(S) 12711 


13138 (LBL—11220, pp 47-51) Microdosimetry research. 
aw J.; Curtis, S.B.; Rossi, H.H.; Kliauga, P.J. Nov 
1980. 

In Biological and medical research with accelerated heavy 
ions at the Bevalac, 1977-1980. 

The capability for measuring energy deposition spectra in 
the various Bevalac beams is being developed. A reliable, practical 
microdosimetry system is now in place and systematic microdosi- 
metry studies of iron, neon, argon and carbon beams have been 
done. A discussion of walled and wall-less detectors is included. 
(KRM) 


6560 Solid State Physics 


13139 (AD-A—084990) An assessment of physics re- 
search opportunities available from rapid heating and cooling. 
Memorandum report. Murday, J.S. (Naval Research Lab., 
Washington, DC (USA)). 7 Apr 1980. 30p. NTIS, PC A03/ 
MF AOI. 

Rapid heating and cooling (i.e. rates of temperature change 
greater than one million degrees K/sec) have become a major new 
approach to materials processing in the metallurgy and electronics 
communities; rates up to 10 to the 14th power degrees K/sec have 
been reported in the literature. This report assesses where the capa- 
bility for rapid energy transfer into a condensed phase, developed 
as part of materials processing research, might also be utilized to 
give new insights into physical properties or to explore new con- 
cepts in physics. The unique aspect of the rapid heating/cooling 
technology is the short time frame, 10 to the minus 8th power - 10 
to the minus 12th power sec used to transfer the energy. Electron 
and laser beams are the most likely heating sources since they can 
generate short, intense, controlled pulses; rapid cooling must 
depend on conductive heat flow and is thereby restricted to thin 
film configurations. The perceived physics research opportunities 
are organized about four categories: mass transport, energy trans- 
port, theoretical concepts and dynamic measurement capability. 
The section on mass transport examines issues in nucleation, solidifi- 
cation , segregation, melting and metastable structure. The section 
on energy transport examines issues in beam-matter interactions, 
thermalization processes, interfacial energy transfer, thermoelectric 
effects, and thermoacoustic coupling. 


13140 (DOE/ER/10461—2) Far-infrared and _ thermal 
studies on low-temperature materials. Progress report, March 
16, 1980-February 18, 1981. Huang, C. (Minnesota Univ., 
Minneapolis (USA). School of Physics and Astronomy). 18 
Feb 1981. Contract AC02-79ER10461. 5p. NTIS, PC A02/ 
MF AOI. 

The progress report herein deals with setting up and testing 
the facility for the modulation far infrared spectroscopy with a 
He*-cooled bolometer system. The important result on the heat ca- 
pacity measurement of liquid crystals is also included. 


13141 (IS-M—306) Condensed matter photoacoustic spec- 
troscopy and detection using gas phase signal generation. 
McClelland, J.F. (Ames Lab., IA (USA)). 1980. Contract 
W-7405-ENG-82. 8p. (CONF-801163—2). NTIS, PC A02/ 
MF AOl. 

From IEEE ultrasonics symposium; Boston, MA, USA (5 
Nov 1980). 

Photoacoustic (PA) spectroscopy and detection involving 
condensed samples and gas phase signal generation are briefly re- 
viewed. Theoretical considerations, instrumentation, and applica- 
tions are discussed with emphasis on electronic materials studies. 
Applications include PA absorption spectroscopy of single crystal 
CdS and ion implanted GaAs int he bandgap region, PA imaging of 
compositional variations related to thermal properties in H/sub gl- 
x/Cd/sub x/Te, and laser heating of Ge. 
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13142 (LBL—12084) Nonlinear optics at interfaces. 
Chen, C.K. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Dec 1980. Contract W-7405-ENG-48. 85p. 
NTIS, PC AOS/MF AOl1. 

Two aspects of surface nonlinear optics are explored in this 
thesis. The first part is a theoretical and experimental study of non- 
linear intraction of surface plasmons and bulk photons at metal-di- 
electric interfaces. The second part is a demonstration and study of 
surface enhanced second harmonic generation at rough metal sur- 
faces. A general formulation for nonlinear interaction of surface 
plasmons at metal-dielectric interfaces is presented and applied to 
both second and third order nonlinear processes. Experimental re- 
sults for coherent second and third harmonic generation by surface 
plasmons and surface coherent antiStokes Raman spectroscopy 
(CARS) are shown to be in good agreement with the theory. 


13143 (ORNL/TM—7619) Catalog of computer simulat- 
ed TEM images of small FCC and BCC dislocation loops. 
Sykes, L.J.; Cooper, W.D.; Hren, J.J. (Oak Ridge National 
Lab., TN (USA)). Feb 1981. Contract W-7405-ENG-26. 
158p. NTIS, PC A08/MF AOl1. 

Interest in rapidly quenched materials, radiation damage and 
the initial stages of phase transformations has created the need for a 
method to identify small strain centers observed by transmission 
electron microscopy. This report is an outgrowth of this general 
area of interest and concerns itself primarily with the images of 
small dislocation loops (r < 0.25 & g). The various parameters im- 
portant in determining an image are presented and a catalog of 
computer simulated images for a large number of loop crystallogra- 
phies imaged under a large number of beam direction and diffract- 
ing vector combinations is assembled. The program which pro- 
duced the images is also described and included with annotation. 


13144 (UCID—18711) Brillouin backscatter model in 
LASNEX: improvements and additions. Harte, J.; Estabrook, 
K. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 17 Jun 1980. Contract W-7405-ENG-48. 1Ip. 
NTIS, PC A02/MF AOl1. 

In the 1978 Annual Report, a stimulated Brillouin scatter 
(SBS) model for LASNEX was described. Many improvements and 
additions have been made in 1979 in order to model the Brillouin 
backscatter in underdense plasmas more accurately. The density de- 
pendence of the model was changed and the effects of inhomogen- 
eous media were included. A self-consistent calculation of the hot 
ion contribution to the ion damping was added and the saturation 
calculation and calculation of backscatter when a very small frac- 
tion is reflected were improved. Finally, the treatment of the backs- 
cattered light has been considerably expanded. In this report, these 
changes to the SBS model are described. 


13145 Calculation of the multipole potential from an arbi- 
trary localized charge distribution. Painter, G.S. (Metals and 
Ceramics Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). W-7405-ENG-26. Physical Review 
[Section] B: Condensed Matter ; 23: No. 4, 1624-1627(15 Feb 
1981). 

A method for solving Poisson's equation as a set of finite- 
difference equations is described for an arbitrary localized charge 
distribution expanded in a partial-wave representation. The proce- 
dure is an extension of the widely used technique developed by 
Loucks for spherically symmetric charge densities. In the present 
development, the higher partial-wave components of the density 
lead to an | dependence in the boundary conditions and the finite- 
difference equations. The potential components for 1>0 can be cal- 
culated recursively with the same degree of accuracy and efficiency 
as for the 1=0 case. This procedure requires the additional compu- 
tational step of evaluating a one-dimensional integral of each densi- 
ty component to determine the multipole moment, required by the 
boundary condition at large r. Specific modifications required to 
adapt the Loucks technique for this more general charge density 
are described, and illustrative results are given for a model density 
with components rho/sub 1/(r)=C/sub 1/r/sup 1/el-italicr, which 
can also be treated analytically. 
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13146 Epitaxial crystallization from a melt: A surface 
molecular-dynamics study. Landman, U.; Cleveland, C.L.; 
Brown, C.S. (School of Physics, Georgia Institute of Tech- 
nology, Atlanta, Georgia 30332). EG-S-05-5489. Physical 
Review Letters ; 45: No. 25, 2032-2035(22 Dec 1980). 

A surface molecular-dynamics method is described and em- 
ployed to investigate the epitaxial crystallization of a supercooled 
melt. The procedure allows for thermal dissipation via a dynamic 
bulk reservoir, thus enabling the study of the approach to equilibri- 
um. The early stages of the crystallization involve layering in the 
fluid, followed by intralayer ordering. The system evolution is de- 
scribed via layer profiles of particle number, temperature, potential 
energy, orientational- and translational-order parameter, versus 
time. 


13147 Optics of rough surfaces, discontinuous films and 
heterogeneous materials. Hunderi, O. (Norwegian Inst. of 
Tech., Trondheim). Contract W-7405-ENG-48. pp 584 of 
Ellipsometry. Muller, R.H.; Azzam, R.M.A.; Aspnes, D.E. 
(eds.). Amsterdam, Holland; North-Holland Publishing 
Company (1980). 

From 4. international conference on ellipsometry; Berkeley, 
CA, USA (20 Aug 1979). 

Ellipsometry methods and uses are covered by this confer- 
ence proceedings. Subject areas covered include: optical theory; in- 
strumentation and technique; solid state applications; electrochemis- 
try and corrosion applications; and adsorption and biological stud- 
ies. (GHT) 
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13148 (BNL—28875) Critical currents at high fields in 
NbsAl multifilamentary wires. Dew-Hughes, D. (Brookha- 
ven National Lab., Upton, NY (USA)). 1980. Contract 
AC02-76CH00016. Sp. (CONF-800980—37). NTIS, PC 
A02/MF AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

Short sample critical currents have been measured on wires 
of NbsAl in fields up to 21 tesla. The wires consisted of 7 or 19 
filaments of niobium-aluminum foil jelly rolls in a copper matrix. 
They were reacted at temperatures between 750°C and 950°C to 
form NbsAl. Critical temperatures were measured inductively and 
showed transitions with three stages whose onsets were at ~ 15K, 
10 to 13K and ~ 9.2K. Critical currents measured at low fields re- 
produced the high values previously reported for this material. 
Measurements were made at the Francis Bitter National Magnet 
Laboratory in high fields up to 21 tesla. The magnetic field vari- 
ation of the critical Lorentz force, J/sub c/B, could be fitted to the 
Kramer relation, (Vb)(1-b)2, for most samples. The bulk Bc2, be- 
lieved to correspond to the intermediate temperature transition was 
in the range 10 to 17 tesla. In addition there was a high field tail 
with Bc from 17 to 21 tesla, related to high (~ 15K) transition 
onset temperature. These results are discussed in terms of the Nb- 
Al phase diagram. 


13149 Superconducting materials. Matthias, B.T. (Cali- 
fornia Univ., San Diego, La Jolla (USA); Bell Telephone 
Labs., Inc., Murray Hill, NJ (USA)); Stein, P.R. (Los 
Alamos Scientific Lab., NM (USA)). pp 121-148 of Physics 
of modern materials. Vol. 2. Lectures presented at an inter- 
national course at Trieste from 29 March to 24 June 1978 
organized by the International Centre for Theoretical Phys- 
ics, Trieste. Vienna, Austria; IAEA (1980). 

From Spring college on physics of modern materials; Tri- 
este, Italy (29 Mar - 24 Jun 1978). 

An essay based on a course of lectures. 1. The nature of su- 
perconductivity. 2. Prediction of high-temperature superconductors: 
alloys; compounds. 3. Electron counting. 4. Structure of supercon- 
ducting compounds. 5. Instabilities. 6. Interaction of superconducti- 
vity and magnetism. 7. The state of the theory. 8. Ternary systems. 
9. Binary systems revisited: some recent developments. 10. Strange 
ferromagnets. 
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13150 (LA-UR—80-3348) Fast transient absorption in op- 
tical fibers. Lyons, P.B.; Looney, L.D.; Kelly, R.E. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
_— Sp. (CONF-810407—1). NTIS, PC A02/MF 

From IOOC '81; San Francisco, CA, USA (27 Apr 1981). 

Transient absorption in optical fibers was studied with 2 ns 
resolution. The data show a very fast absorption peak (with little 
temperature dependence) superimposed on a slow, temperature de- 
pendent, recovery. 


13151 Random walks on finite lattices with traps. II. The 
case of a partially absorbing trap. Hatlee, M.D.; Kozak, J.J. 
(Department of Chemistry and Radiation Laboratory, Uni- 
versity of Notre Dame, Notre Dame, Indiana 46556). Physi- 
cal Review [Section] B: Condensed Matter ; 23: No. 4, 1713- 
1718(15 Feb 1981). 

We continue our study of dissipative processes involving 
both chemical reaction and physical diffusion in systems for which 
the influence of boundaries and system size on the dynamics cannot 
be neglected. We present a combined numerical (Monte Carlo) and 
analytical study of random walks on finite and infinite (i.e., period- 
ic) lattices with a centrally located trap, and determine the extent 
to which the efficiency of trapping changes when this trap is char- 
acterized by an absorbance probability other than unity. Numerical 
results on the average number <n> of steps required for trapping 
are presented for two- and three-dimensional lattices subject to con- 
fining, reflecting, and periodic boundary conditions and for three 
absorption probabilities: 1.0, 0.5, and 0.1. An expression is derived 
for calculating the average <n> for an arbitrary absorption prob- 
ability and it is shown that the predictions of the theory are in ex- 
cellent accord with the results of our Monte Carlo simulations. The 
use of this expression allows a characterization of the degree of re- 
versibility per reactive encounter. 


13152 Inequivalence of the classes of classical and quan- 
tum harmonic potentials: proof by example. Nieto, M.M.; 
Gutschick, V.P. (Theoretical Division, Los Alamos Scientif- 
ic Laboratory, University of California, Los Alamos, New 
Mexico 87545). Physical Review, The, D. Particles and Fields 
; 23: No. 4, 922-926(15 Feb 1981). 

There are an infinite number of potentials whose classical an- 
gular velocity w/sub c/ is independent of energy. There are also an 
infinite number of potentials whose quantum eigenenergies are 
equally spaced, hw/sub q/. If w/sub c/=w/sub q/, then in the 
WKB approximation these classes are the same. (Certain specific 
potentials belong to both of these classes exactly.) However, we 
show by a different specific example that in general these classes 
are not equivalent. 


13153 Coherent states for general potentials. VI. Conclu- 
sions about the classical motion and the WKB approximation. 
Nieto, M.M.; Simmons, L.M. Jr.; Gutschick, V.P. (Theoreti- 
cal Division, Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico 87545). Physical 
Review, The, D. Particles and Fields ; 23: No. 4, 927-933(15 
Feb 1981). 

The minimum-uncertainty coherent states empirically pro- 
vide an approximation to the motion of a classical particle. This can 
be understood conceptually. One can obtain a relationship between 
the WKB approximation and the definition of the minimum-uncer- 
tainty coherent states. This definition is in terms of the ‘‘natural’’ 
quantum operators, which connect only adjacent energy eigen- 
states. The classical form of these operators is also related to the 
WKB approximation. In the Appendix we comment on the origin 
of “exact” WKB results. 


13154 Locality and reality. Stapp, H.P. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California). W-7405-ENG-48. Foundations of Physics ; 10: 
No. 9, 767-795(Oct 1980). 

Einstein's principle that no signal travels faster than light 
suggests that observations in one spacetime region should not 
depend on whether or not a radioactive decay is detected in a spa- 
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celike-separated region. This locality property is incompatible with 
the predictions of quantum theory, and this incompatibility holds 
independently of the questions of realism, objective reality, and 
hidden variables. It holds both in the pragmatic quantum theory of 
Bohr and in realistic frameworks. It is shown here to hold in a 
completed realistic quantum theory that reconciles Einstein's 
demand for a description of reality itself with Bohr’'s contention 
that quantum theory is complete. This completed realistic quantum 
theory has no hidden variables, and no objective reality in which 
observable attributes can become definite independently of observ- 
ers. The theory is described in some detail, with particular attention 
to those aspects related to the question of locality. This completed 
realistic quantum theory is in principle more comprehensive than 
Bohn's pragmatic quantum theory because it is not limited in princi- 
ple by the requirement that the observed system be physically sepa- 
rated from the observing one. Applications are discussed. 


13155 SO(2,1) Algebra and large N expansion in quantum 
mechanics. Mlodinow, L.D.; Papanicolaou, N. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). W-7405-ENG-48. Annals of Physics (New 
York) ; 128: No. 2, 314-334(Sep 1980). 

We discuss the large N expansion in quantum mechanics 
using an algebraic procedure based on a Holstein—Primakoff repre- 
sentation of the well-known SO(2,1) algebra. Both spherically and 
axially symmetric potentials are studied. The method is explicitly il- 
lustrated for the family of potentials V=ao *r?/2+2vr/sup 2nu/ as 
well as the hydrogen atom in a uniform magnetic field. In the latter 
case, the first non-trivial iteration of the present perturbative 
scheme yields accurate results for the energy levels, even for the 
strong magnetic field intenstities. Further generalizations and appli- 
cations are outlined. 


6580 Mathematical Physics 


13156 Introductory lectures on fibre bundles and topol- 
ogy for physicists. Thomas, G.H. (Argonne National Lab., 
IL). Rivista del Nuovo Cimento ; 3: No. 4, 1-119(1980). 

This work is an introduction to mathematical textbooks on 
topology for persons interested in its application to physics (in par- 
ticular, gauge theories of strong interactions). After an introduction 
that deals with the relation of path integrals and fibre bundles to 
homotopy classes, the following topics are taken up: language of 
topology, fibre bundles, bundles from topological groups, differen- 
tiable manifolds and tensor bundles, covering homotopy theorems 
(bundle homotopy, covering homotopy theorem for product 
bundle, covering homotopy theorem for X compact, covering ho- 
motopy theorem for noncompact X, separation properties), the ho- 
motopy groups, and the homology groups (simplexes and mod 2 
homology groups, oriented simplexes and homology groups with 
coefficient group G, relative homology theory, singular homology 
theory, connection between homology nd homotopy). 22 figures. 
(RWR) 
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13157 (LA—8690-MS) The arrow of time in the dynamic 
theory. Williams, P.E. (Los Alamos Scientific Lab., NM 
(USA)). Feb 1981. Contract W-7405-EN-36. 10p. NTIS, PC 
A02/MF AO1. 

A newly proposed, and as yet unverified, theory provides 
new answers to the old questions concerning the symmetry of time 
in nature. The theory requires an asymmetry in time for systems 
whose Newtonian or relativistic description is symmetrical. This is 
accompanied with the prediction that the universe must forever 
grow older and continually expand, and provides new insight on 
the extreme red shift of quasars. 
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13158 (CONF-810114—1) Ignition studies. Houlberg, 
W.A. (Oak Ridge Y-12 Plant, TN (USA)). 1981. Contract 
W-7405-ENG-26. 10p. NTIS, PC A02/MF AO1. 

From INTOR meeting; Vienna, Austria (19 Jan 1981). 

A series of 1-1/2-dimensional transport calculations are com- 
pared for the FED and INTOR tokamaks. The effects of the flux 
surface shift on neutral beam penetration and increased toroidal 
field ripple losses are included self-consistently through the 2-D 
MHD equilibria in the WHIST transport code. (MOW) 


13159 (COO—2218-200) Energy-dependent finite-orbit 
treatment for plasma buildup in mirror fusion devices. Camp- 
bell, M.M. (Illinois Univ., Chicago (USA)). 1980. Contract 
AC02-76ERO01198. 166p. NTIS, PC A08/MF AOl1. 

Thesis. 

A computer simulation of hot plasma buildup in mirror 
fusion devices and results from this model are presented. In a small, 
hot magnetically confined plasma, the ion orbit radius (rho/sub i/) 
can be comparable to the plasma radius (R/sub p/). It a mirror-con- 
fined plasma were rho/sub i//R/sub p/ > 1/25 (such as 2XII-B), a 
point kinetic treatment of ion interactions becomes inaccurate and a 
finite gyro-radius (FGR) treatment must be used to adequately de- 
scribe plasma buildup processes. This is particularly true for de- 
scribing losses due to cold-gas charge exchange (c-x) near the 
plasma surface, since a particle lost near the vacuum interface may 
have contributed to the density as far as 2 rho/sub i/ radially 
inward from the c-x point. A similar FGR effect applies to beam- 
deposited ions whose large orbits influence the density up to 2 rho/ 
sub i/ from the trapping point. 


13160 (DOE/ER/03077—169) Motion of a charged par- 
ticle in a nearly axisymmetric magnetic field. Weitzner, H. 
(New York Univ., NY (USA). Magneto-Fluid Dynamics 
Div.). Nov 1980. Contract AC02-76ER03077. 59p. NTIS, 
PC A04/MF AOl1. 

The motion of a charged particle in a static magnetic field is 
studied by means of repeated canonical transformations of a Hamil- 
tonian system. Adiabatic invariants are generated based on the as- 
sumption that the particle larmor radius is small compared with the 
characteristic distance over which the magnetic field varies. Unlike 
many earlier treatments the transformations presented here preserve 
the axisymmetry of the dynamics when the magnetic field is axi- 
symmetric. It is assumed that the magnetic field consists of a small 
nonaxisymmetric part plus the axisymmetric toroidal and poloidal 
parts. After the introduction of the magnetic moment adiabatic in- 
variant the motion of the guiding center is studied. The results 
depend sensitively on the ratio of the poloidal magnetic field to the 
total magnetic field. In some cases a second adiabatic invariant 
exists and direct inferences concerning long time particle drifts are 
possible. In one case where a second adiabatic invariant fails to 
exist, long term drifts are studied by conventional perturbation ex- 
pansions. At some points resonance or lack of resonance phenom- 
ena appear and determine the drift effects. 


13161 (DOE/ET/52025—8) Divertor and gas blanket im- 
purity control study. El] Derini, Z.; Stacey, W.M. Jr. (Geor- 
gia Inst. of Tech., Atlanta (USA). School of Nuclear Engi- 
neering). Apr 1979. Contract ASOS-78ET52025. 56p. NTIS, 
PC A04/MF AOl1. 

A simple calculational model for the transport of particles 
across the scrap off region between the plasma and the wall in the 
presence of a divertor or a gas blanket has been developed. The 
model departs from previous work in including: (a) the entire impu- 
rity transport as well as its effect on the energy balance equations; 
(b) the recycling neutrals from the divertor, and (c) the reflected 
neutrals from the wall. Results obtained with this model show how 
the steady state impurity level in the plasma depends on the diver- 
tor parameters such as the neutral backflow from the divertor, the 
particle residence time and the scrape off thickness; and on the gas 
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blanket parameters such as the neutral source strength and the gas 
blanket thickness. The variation of the divertor or gas blanket per- 
formance as a function of the heat and particle fluxes escaping from 
the plasma, the wall material and the cross field diffusion is exam- 
ined and numerical examples are given. 


13162 (DOE/ET/52025—21) Source effects on impurity 
and heat transport in a tokamak. Bennett, R.B. (Georgia 
Inst. of Tech., Atlanta (USA). School of Nuclear Engineer- 
ing). Dec 1980. Contract AS05-78ET52025. 4p. NTIS, PC 
A02/MF A011. 

A recently developed generalization of neoclassical theory is 
extended here to study heat flux contributions to impurity trans- 
port, as well as the heat fluxes themselves. The theory accounts for 
the first four source moments, with external drags, which has been 
studied previously with either fewer moments or restricted to a 
collisional plasma. Conditions are established for which a momen- 
tum source may be used to modify the particle and heat transport. 
In the course of this work, the particle and heat transport is evalu- 
ated for a two species plasma with arbitrary plasma geometry, beta, 
and collisionality. 


13163 (DOE/ET/52048—14) Neutronics shielding analy- 
sis for the end plug of a tandem mirror fusion reactor. 
Ragheb, M.M.H.; Maynard, C.W. (Wisconsin Univ., Madi- 
son (USA). Dept. of Nuclear Engineering). Jan 1981. Con- 
tract AS02-78ET52048. 39p. (UWFDM—398). NTIS, PC 
A03/MF AOl. 

A neutronics analysis using the Monte Carlo method is car- 
ried out for the end-plug penetration and magnet system of a 
tandem mirror fusion reactor. Detailed penetration and magnet 
three-dimensional configurations are modelled. A method of posi- 
tion dependent angular source biasing is developed to adequately 
sample the DT fusion source in the central cell region and obtain 
flux contributions at the penetration components. 


13164 (DOE/ET/53025—T1) Collisional processes of in- 
terest in the MFE plasma research. Progress report No. 1. 
Olson, R.E. (SRI International, Menlo Park, CA (USA)). 31 
Jan 1980. Contract AT03-76ET53025. 16p. NTIS, PC A02/ 
MF AOl. 

Research on this contract can be divided into two general 
topics: (1) D~ formation collision processes, and (2) the determina- 
tion of scattering cross sections used to diagnose plasma properties. 
Research progress during the last four months is presented. 


13165 (DOE/ET/53025—T2) Collisional processes of in- 


terest in MFE plasma research. Progress report No. 4, June 
1-July 31, 1980. Olson, R.E. (SRI International, Menlo 
Park, CA (USA)). 31 Jul 1980. Contract AT03-76ET53025. 
5p. NTIS, PC A02/MF AOl. 

Research on this contract can be divided into two general 
topics: (1) H~ formation collisions processes, and (2) the determina- 
tion of scattering cross sections used to diagnose plasma properties. 
Research progress during the last two months is presented. 


13166 (DOE/ET/53025—T3) Collisional processes of in- 
terest in MFE plasma research. Annual report, October 1, 
1979-September 30, 1980. Olson, R.E. (SRI International, 
Menlo Park, CA (USA)). 24 Sep 1980. Contract ATO03- 
76ET53025. 16p. NTIS, PC A02/MF AO1. 

Research is divided into two general topics: (1) H~ forma- 
tion collision processes and (2) the determination of scattering cross 
sections used to diagnose plasma properties. On topic (1) we inves- 
tigated the effect on the H* electron capture cross section when an 
alkali atom is optically pumped to its resonance state, the angular 
scattering in H® + Cs + H™ + Cs* collisions, and electron detach- 
ment processes in H™ and alkali and alkaline earth atom collisions. 
On topic (2) we completed work on the determination of the elec- 
tron capture cross sections down to 10 eV for C*, N*5, O** + H 
collisions and developed a model for the calculation of multi-ioniza- 
tion cross sections in energetic, highly charged ion-atom collisions. 
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13167 (DOE/ET/53051—19) Measurements of low 
energy hydrogen ion effective sticking coefficients on titanium 
in the Wisconsin Levitated Octupole. Garner, H.; Post, R.S. 
(Wisconsin Univ., Madison (USA)). Feb 1981. Contract 
AS02-76ET53051. 22p. NTIS, PC A02/MF AOl1. 

The effective sticking coefficient for low energy (< 30 eV) 
hydrogen ions on titanium gettered aluminium walls has been meas- 
ured in the Wisconsin Levitated Octupole. A value of greater than 
0.75 was measured. The Hp effective sticking coefficient for the 
same conditions is less than 0.01. Seventy-four percent of the wall 
area of the Octupole is gettered. The effects of recycling on plasma 
parameters is also discussed. 


13168 (DOE/ET/53088—4) Unified kinetic theory in 
toroidal systems, Hitchcock, D.A.; Hazeltine, R.D. (Texas 
Univ., Austin (USA). Inst. for Fusion Studies). Dec 1980. 
Contract FGO5-80ET53088. 31p. NTIS, PC A03/MF AOl. 

The kinetic theory of toroidal systems has been character- 
ized by two approaches: neoclassical theory which ignores instabil- 
ities and quasilinear theory which ignores collisions. In this paper 
we construct a kinetic theory for toroidal systems which includes 
both effects. This yields a pair of evolution equations; one for the 
spectrum and one for the distribution function. In addition, this 
theory yields a toroidal generalization of the usual collision opera- 
tor which is shown to have many similar properties - conservation 
laws, H theorem - to the usual collision operator. 


13169 (GA-A—16048) Acquisition, archiving, and analy- 
sis of Doublet III in diagnostic data on a distributed comput- 
er system. Glad, A.; Henline, P.; McHarg, B.; Drobnis, D.; 
Karin, S.; Shephard, G. (General Atomic Co., San Diego, 
CA (USA)). Sep 1980. Contract AT03-76ETS51011. 16p. 
(CONF-800950—18). NTIS, PC A02/MF AO1. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

Computer support of a tokamak fusion experiment for the 
purpose of data acquisition, analysis, and archiving required han- 
dling the large amounts of data generated each shot, and presenting 
the data for both individual diagnostic experiments and shot sum- 
mary in a timely and useful manner. A distributed computer system 
with processing at three levels supports General Atomic’s Doublet 
III tokamak by providing: (1) acquisition and permanent archiving 
of all diagnostic data, (2) analysis and control for each physics diag- 
nostic, (3) overall shot summary after each shot, and (4) detailed 
analysis of current and post shot data. 


13170 (ORNL/TM—7591) Tearing mode stability of to- 
kamak plasmas with elliptical cross section. Carreras, B.A.; 
Holmes, J.A.; Hicks, H.R.; Lynch, V.E. (Oak Ridge Nation- 
al Lab., TN (USA)). Feb 1981. Contract W-7405-ENG-26. 
33p. NTIS, PC A03/MF AO1. 

The effect of the ellipticity of the plasma cross section on 
tearing mode stability is investigated. The induced coupling be- 
tween modes is shown to be destabilizing; however, the modifica- 
tion of the equilibrium tends to stabilize the tearing modes. The net 
effect depends on the manner in which the equilibrium is modified 
as the plasma cross-section shape is changed. 


13171 (ORNL/TM—7656) Beam specie analyzer for in- 
tense neutral beams. Barnett, C.F.; Ray, J.A. (Oak Ridge 
National Lab., TN (USA)). Mar 1981. Contract W-7405- 
ENG-26. 20p. NTIS, PC A02/MF AO1. 

A three-channel neutral particle energy analyzer has been 
fabricated and calibrated for H®° particles. H® with energies 3.5-55 
keV was passed through a No gas cell maintained at charge equilib- 
rium pressures. H* ions formed by stripping collisions were energy 
analyzed by a 45°, parabolic, electrostatic analyzer and detected by 
three Faraday cups spaced to intercept the full-, half-, and third- 
energy beam components. The conversion efficiency of the analyz- 
er system increased from 0.11 at 3.5 keV to 0.54 at 55 keV with an 
accuracy of +- 3%. 
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13172 (ORNL/TM—7705) Neutron and gamma ray 
streaming calculations for the ETF neutral beam injectors. 
Lillie, R.A.; Santoro, R.T.; Alsmiller, R.G. Jr.; Barnes, J.M. 
(Oak Ridge National Lab., TN (USA)). Feb 1981. Contract 
W-7405-ENG-26. 25p. NTIS, PC A02/MF AOl. 
Two-dimensional radiation transport methods have been 
used to estimate the effects of neutron and gamma ray streaming on 
the performance of the Engineering Test Facility (ETF) neutral 
beam injectors. The calculations take into account the spatial, angu- 
lar, and spectral distributions of the radiation entering the injector 
duct. The instantaneous nuclear heating rate averaged over the 
length of the cryopumping panel in the injector is 7.5 x 10°* MW/ 
m® which implies a total heat load of 2.2 x 10°‘ MW. The instanta- 
neous dose rate to the ion gun insulators was estimated to be 3200 
rad/s. The radial dependence of the instantaneous dose equivalent 
rate in the neutral beam injector duct shield was also calculated. 


13173 (PPPL—1744) Hamiltonian maps in the complex 
plane. Greene, J.M.; Percival, I.C. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.; Queen Mary Coll., London 
(UK)). Jan 1981. Contract AM02-76-CH03073. 53p. NTIS, 
PC A04/MF AOl1. 

Following Arnol’d’s proof of the KAM theorem, an analogy 
with the vertical pendulum, and some general arguments concern- 
ing maps in the complex plane, detailed calculations are presented 
and illustrated graphically for the standard map at the golden mean 
frequency. The functional dependence of the coordinate q on the 
canonical angle variable @ is analytically continued into the com- 
plex @-plane, where natural boundaries are found at constant abso- 
lute values of Im @. The boundaries represent the appearance of 
chaotic motion in the complex plane. Two independent numerical 
methods based on Fourier analysis in the angle variable were used, 
one based on a variation-annihilation method and the other on a 
double expansion. The results were further checked by direct solu- 
tion of the complex equations of motion. The numerically simpler, 
but intrinsically complex, semipendulum and semistandard map are 
also studied. We conjecture that natural boundaries appear in the 
analogous analytic continuation of the invariant tori or KAM sur- 
faces of general nonintegrable systems. 


13174 (PPPL—1751) Unresolved dielectronic satellites of 
the resonance line of heliumlike iron (Fe XXV). Bitter, M.; 
von Goeler, S.; Hill, K.W.; Horton, R.; Johnson, D.; 
Roney, W.; Sauthoff, N.; Silver, E.; Stodiek, W. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Feb 1981. Contract 
AMO02-76CH03073. 20p. NTIS, PC A02/MF AOl. 

(1s?nl - 1s2pnl, n 2 3) dielectronic satellites of the resonance 
line of Fe XXV at 1.85 A have been observed from PLT (Prince- 
ton Large Torus) tokamak discharges and are used for a detailed 
comparison with theory. The necessary corrections for Doppler 
broadening measurements are discussed, and accurate satellite to 
resonance line ratios allowing for a determination of the total die- 
lectronic recombination rate of Fe XXV are derived. 


13175 (UCID—18809) Ideal ballooning modes in axisym- 
metric mirror machines. Baldwin, D.E.; McNamara, B.; 
Willmann, P. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). 15 Dec 1980. Contract W- 
7405-ENG-48. 30p. NTIS, PC A03/MF AO1. 

A simple code is described that finds marginally stable (w° 
= 0) ballooning-type MHD modes, localized about a field line in 
an axisymmetric, open-ended, plasma confinement device. The 
equations are based on a lower bound for the perturbed energy 6 
W, derived by W. Newcomb from the ideal MHD energy princi- 
ple, and are cast in the form of a Ricatti equation for the first de- 
rivative of the eigenfunction, with the open boundary conditions 
that this derivative vanish at the plasma boundary down each field 
line. The input to the code is the two-dimensional shape of a field 
line, the field strength B(s), and parameters to define pressure pro- 
files throughout the system. The objective is to find the highest 
plasma pressures for which the given line is MHD-stable. 
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13176 (UCID—18866) Initial TMX central-cell ICRH 
experiments. Molvik, A.W.; Coffield, F.E.; Falabella, S.; 
Griffin, D.; McVey, B.; Pickles, W.;Poulsen, P.; Simonen, 
T.C.; Yugo, J. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). 9 Dec 1980. Contract W- 
7405-ENG-48. 47p. NTIS, PC A03/MF AOl1. 

Four topics are discussed in this report: the feasibility of ap- 
plying ion cyclotron resonance heating (ICRH) in the TMX central 
cell, some applications of heating, the results of preliminary experi- 
ments, and plans for further ICRH experiments. 


13177 (UCID—18913) Plasma effects in high frequency 
radiative transfer. Alonso, C.T. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 8 Feb 
1981. Contract W-7405-ENG-48. 60p. NTIS, PC A04/MF 
AOl. 

This paper is intended as a survey of collective plasma proc- 
esses which can affect the transfer of high frequency radiation in a 
hot dense plasma. We are rapidly approaching an era when this 
subject will become important in the laboratory. For pedagogical 
reasons we have chosen to examine plasma processes by relating 
them to a particular reference plasma which will consist of fully 
ionized carbon at a temperature kT=1 KeV (107°K) and an elec- 
tron density N = 3 x 10%%cm~*, (which corresponds to a mass den- 
sity rho = 1 gm/cm? and an ion density N/sub i/ = 5 x 10” 
cm~*). We will consider the transport in such a plasma of photons 
ranging from 1 eV to 1 KeV in energy. Such photons will probably 
be frequently used as diagnostic probes of hot dense laboratory 
plasmas. 


13178 (UCRL—53090) Supervisory control and diagnos- 
tics system for the mirror fusion test facility: overview and 
status 1980. McGoldrick, P.R. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). 1 Jan 1981. 
Contract W-7405-ENG-48. 26p. NTIS, PC A03/MF AOl1. 

The Mirror Fusion Test Facility (MFTF) is a complex facili- 
ty requiring a highly-computerized Supervisory Control and Diag- 
nostics System (SCDS) to monitor and provide control over ten 
subsystems; three of which require true process control. SCDS will 
provide physicists with a method of studying machine and plasma 
behavior by acquiring and processing up to four megabytes of 
plasma diagnostic information every five minutes. A high degree of 
availability and throughput is provided by a distributed computer 
system (nine 32-bit minicomputers on shared memory). Data, dis- 
tributed across SCDS, is managed by a high-bandwidth Distributed 
Database Management System. The MFTF operators’ control room 
consoles use color television monitors with touch sensitive screens; 
this is a totally new approach. The method of handling deviations 
to normal machine operation and how the operator should be noti- 
fied and assisted in the resolution of problems has been studied and 
a system designed. 


13179 (UCRL—53101) Gyroelastic fluids. Kerbel, G.D. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 20 Jan 1981. Contract W-7405-ENG-48. 132p. NTIS, 
PC A07/MF AOl. 

A study is made of a scale model in three dimensions of a 
guiding center plasma within the purview of gyroelastic (also 
known as finite gyroradius-near theta pinch) 
magnetohydrodynamics. The (nonlinear) system sustains a particu- 
lar symmetry called isorrhopy which permits the decoupling of 
fluid modes from drift modes. Isorrhopic equilibria are analyzed 
within the framework of geometrical optics resulting in (local) dis- 
persion relations and ray constants. A general scheme is developed 
to evolve an arbitrary linear perturbation of a screwpinch equilibri- 
um as an invertible integral transform (over the complete set of 
generalized eigenfunctions defined naturally by the equilibrium). 
Details of the structure of the function space and the associated 
spectra are elucidated. Features of the (global) dispersion relation 
owing to the presence of gyroelastic stabilization are revealed. An 
energy principle is developed to study the stability of the tubular 
screwpinch. 
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13180 Finite-beta modifications of drift and trapped-elec- 
tron modes. Rewoldt, G.; Tang, W.M.; Frieman, E.A. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). DE-AC02-76-CH03073. Physics of 
Fluids, The ; 24: No. 2, 238-242(Feb 1981). 

A previous two-dimensional electrostatic calculation for the 
spatial structure of drift and trapped-electron modes is extended to 
include finite-8 effects. Specifically, the parallel perturbed vector 
potential, and the parallel Ampere’s law are added to the calcula- 
tion. Illustrative results are presented. The effect of increasing B 
can be either stabilizing or destabilizing, depending on the param- 
eter values chosen. For present tokamak f values, the finite-8 ef- 
fects are small. 


13181 Trapped electron modifications to tearing modes in 
the low collision frequency limit. Catto, P.J.; Rosenbluth, 
M.N. (Plasma Research Institute, Science Application, Inc., 
Boulder, Colorado 80302). DE-AC03-79-ET-53057. Physics 
of Fluids, The ; 24: No. 2, 243-255(Feb 1981). 

In the limit of weak collisions, a narrow boundary layer 
forms at the trapped/untrapped boundary in velocity space. When 
the electron collision frequency v/sub e/ is small compared with 
the wave frequency w times the inverse aspect ratio €, a realistic 
collision operator must be employed to evaluate the response of the 
boundary layer electrons. The parallel current carried by the barely 
circulating boundary layer electrons results in tearing mode modifi- 
cations which are evaluate! from a slab model in the banana regime 
(v/sub e/ <€w) by using a S.orentz model collision operator. 


13182 Lower-hybrid propagation cones and tail heating of 
electrons and ions. Matsuda, K. (General Atomic Company, 
San Diego, California 92138). DE-AT03-76ETS51011. Physics 
of Fluids, The ; 24: No. 2, 256-259(Feb 1981). 

Plasma heating by lower-hybrid waves has been studied 
using a two-and-one-half-dimensional electrostatic code with more 
realistic plasma and source models than previously used. Mode cou- 
plings between wavenumber modes of opposite sign occur when 
two propagation cones meet. The resulting smaller k/sub parallel/ 
and/or higher w modes propagate in the interior. These modes 
appear to be plausible mechanisms for tail heating of electrons and 
ions. 


13183 Ballooning and interchange stability in axisymme- 
tric field reversed equilibria. Finn, J.M. (Science Applica- 
tions, Inc., McLean, Virginia 22102). EX-76-A-34-1006. 
Physics of Fluids, The ; 24: No. 2, 274-283(Feb 1981). 

The magnetohydrodynamic stability of axisymmetric field re- 
versed equilibria (compact tori) without a toroidal magnetic field is 
studied. It is shown that axis encircling ions do not interact with 
modes having a short wavelength in the toroidal (symmetry) direc- 
tion. A large toroidal aspect ratio equilibrium with nearly circular 
flux surfaces is found to be stable to ballooning modes if the axis 
encircling ions carry more than half the current. In the opposite 
limit, e.g., elliptical flux surfaces with aspect ratio as large as 5, 
ninety percent of the current must be carried by axis-encircling 
ions. In a thermal plasma (a reversed field theta pinch, for example) 
only a fraction of the outer flux surfaces are unstable if rho/sub i// 
L, the ratio of ion gyroradius to scale length, is greater than 0.3, 
and if the flux surfaces are not too elongated. 


13184 Transport of a trace impurity in a dirty plasma in 
the Pfirsch—Schlueter regime. Burrell, K.H.; Wong, S.K. 
(General Atomic Company, San Diego, California 92138). 
EY-76-C-03-0167, PROJ. AGREEMENT NO.38. Physics of 
Fluids, The ; 24: No. 2, 284-289(Feb 1981). 

Particle transport rates for a trace impurity are calculated 
for a Pfirsch—Schlueter regime plasma consisting of a main ion and 
all the charge states of a background impurity. The main ion is 
taken to be much lighter than all impurities, but masses and charges 
are otherwise arbitrary. Qualitative trends of the transport rates 
with variations in the trace impurity mass and background impurity 
concentrations are discussed. 
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13185 Bumpy torus transport in the low collision frequen- 
cy limit. Hazeltine, R.D.; Catto, P.J. (Science Applications, 
Inc., Plasma Research Institute, Boulder, Colorado 80302). 
DE-AC03-79-ET-5J057. Physics of Fluids, The ; 24: No. 2, 
290-306(Feb 1981). 

A variational formulation of transport for a closed field line, 
large aspect ratio bumpy torus in the low collision frequency limit 
is presented. The relatively large radial excursions made by those 
particles with canceling magnetic and electric poloidal drifts re- 
quires generalization of previous neoclassical techniques. General 
expressions for the transport coefficients of both charge species are 
given. Explicit numerical coefficients are evaluated under certain 
simplifying assumptions for both the banana and nonbanana species. 


13186 Enhanced current penetration in tokamaks. Hitch- 
cock, D.A.; Mahajan, S.M.; Hazeltine, R.D. (Fusion Re- 
search Center, The University of Texas at Austin, Austin, 
Texas 78712). DE-AC05-76ET53036. Physics of Fluids, The ; 
24: No. 2, 307-309(Feb 1981). 

The rate at which current penetrates to the interior of a 
plasma during the current rise phase of a discharge is found to be 
greatly enhanced by anomalous viscosity due to electromagnetic 
turbulence. 


13187 Radial losses in high-G multiple mirror plasmas. 
Tuszewski, M.; Lieberman, M.A. (Department of Electrical 
Engineering and Computer Sciences and the Electronics 
Research Laboratory, University of California, Berkeley, 
California 94720). EY-76-S-03-0034-PA215. Physics of Fluids, 
The ; 24: No. 2, 320-327(Feb 1981). 

The importance of radial losses in collisional multiple mirror 
confinement is investigated for arbitrary values of 8. Classical 
radial diffusion and complete fluid stability are assumed. Analytical 
and numerical solutions of the coupled axial and radial diffusion 
problem are found. The results can be characterized in terms of a 
single parameter a~(tau/sub z//tau/sub x/)/sup 1/2/ where tau/ 
sub z/ and tau/sub x/ are average values of the axial and radial 
confinement times. Radial losses are unimportant for a< or ~0.5 
and improvement in overall confinement can be achieved by in- 
creasing 8 for these small values of a. When applied to existing re- 
actor Jesigns, the theory shows that radial losses are significant for 
one-component reactors but can be made negligible for two-compo- 
nent (wetwood burner) reactors. 


13188 Plasma rotation in reversed-field theta pinches. 
Steinhauer, L.C. (Mathematical Sciences Northwest, Inc., 
Bellevue, Washington 98004). DE-AC06-76ET53027. Physics 
of Fluids, The ; 24: No. 2, 328-338(Feb 1981). 

Field reversed plasmas have been observed to spin up and 
develop a destructive rotating m=2 instability. While the instability 
threshold has been reasonably well characterized, the cause of rota- 
tion remains obscure. Of the several mechanisms proposed, the fol- 
lowing is treated; end shorting on open field lines spins up that por- 
tion of the plasma; viscous drag then spins up the plasma on closed 
field lines. Theoretical models are developed to describe these 
processes. The predicted behavior falls into three regimes. For low 
aspect ratio (< or =2.8) the plasma is highly viscous, rotates as a 
rigid body, and ‘spins up to instability in a few Alfven transit times. 
At intermediate aspect ratio (2.8 to 3.5) the plasma is weakly vis- 
cous; it reaches instability in the viscous transfer time which length- 
ens very rapidly for higher aspect ratio. At high aspect ratio (> or 
=3.5 to 4) spin up is slower that the resistive decay of the plasma, 
and instability should not arise. Most recent experiments fall into 
the strongly viscous regime and correlate with its predicted charac- 
teristics. However, one series of experiments exhibited no apparent 
rotational instability, and also produced the large plasma radii char- 
acteristic of high aspect ratio. The present model in the high aspect 
ratio, weakly viscous regime is consistent with these observations. 


13189 Numerical modeling of an end-plugged theta pinch. 
Milroy, R.D.; Steinhauer, L.C. (Mathematical Sciences 
Northwest, Inc., Bellevue, Washington 98004). AC06- 
76ET53027. Physics of Fluids, The ; 24: No. 2, 339-346(Feb 
1981). 

Analytical and numerical studies of an end-plugged theta 
pinch are described. The analytical model treats the ablated plug 
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plasma in the quasi-static limit where radiation losses balance 
energy flowing from the main plasma. This model is used to calcu- 
late the enhancement in energy confinement due to an ablating end 
plug for various plug species. The numerical model employs a one- 
dimensional, time-dependent magnetohydro-dynamic code. Results 
of calculations simulating the Scylla IV-P end-plugged theta pinch 
experiment are presented. The calculations achieve good agreement 
with the observed decay time of the energy line density. Moreover, 
the observed tendency toward longer decay times at lower atomic 
number is also predicted. However, certain notable discrepancies 
are found. For Si plugs, the calculations indicate a somewhat 
longer decay time than observed with SiO, plugs. In addition, an 
axial compression wave driven by plug ablation causes the calculat- 
ed energy line density to rise after 15 to 20 sec which was not 
observed in the experiments. This is believed to be a feature of the 
one radial cell model which forbids axial wave dispersion; such dis- 
persion would tend to mute the appearance of such waves. For 
fusion reactor scale plasma, the calculations predict that higher 
atomic number leads to negligible enhancements in confinement 
time. 


13190 Force free equilibria in toroidal geometry. Miller, 
G.; Turner, L. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Physics of Fluids, The ; 24: 
No. 2, 363-365(Feb 1981). 

The equation del x B-AB=0, where B is the magnetic field 
and A is constant, is solved analytically in toroidally curved cylin- 
drical coordinates, assuming a large aspect ratio torus. 


13191 Renormalized plasma turbulence theory: A quasi- 
particle picture. DuBois, D.F. (Theoretical Division, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Physical Review, The, A. General Physics ; 23: No. 2, 
865-882(Feb 1981). 

A general renormalized statistical theory of Vlasov turbu- 
lenc2 is given which proceeds directly from the Vlasov equation 
and does not assume prior knowledge of sophisticated field-theore- 
tic techniques. Quasiparticles are the linear excitations of the turbu- 
lent system away from its instantaneous mean (ensemble-averaged) 
state or background; the properties of this background state "dress" 
or renormalize the quasiparticle responses. It is shown that all two- 
point responses (including the dielectric) and all two-point correla- 
tion functions can be completely described by the mean distribution 
function and three fundamental quantities. Two of these are the 
quasiparticle responses: the propagator and the potential source: 
which measure, respectively, the separate responses of the mean 
distribution function and the mean electrostatic potential to func- 
tional changes in an external phase-space source added to Vlasov’s 
equation. The third quantity is the two-point correlation function of 
the incoherent part of the phase-space density which acts as a self- 
consistent source of quasiparticle and potential fluctuations. This 
theory explicitly takes into account the self-consistent nature of the 
electrostatic-field fluctuations which introduces new effects not 
found in the usual “test-particle” theories. Explicit equations for the 
funda rental quantities are derived in the direct interaction approxi- 
mation. Special attention is paid to the two-point correlations and 
the relation to theories of phase-space granulation. 


13192 Plasma density measurements using FM—CW mil- 
limeter wave radar techniques. Doane, J.L.; Mazzucato, E.; 
Schmidt, G.L. (Princeton University, Plasma Physics Labo- 
ratory, Princeton, New Jersey 08544). DE-AC02-76-CHO- 
3073. Review of Scientific Instruments, The ; 52: No. 1, 12- 
15(Jan 1981). 

Modified FM—CW radar techniques using swept millime- 
ter—wave oscillators are useful for determining when a particular 
density has been reached in a plasma. Narrowband measurements 
on the Princeton Large Torus (PLT) demonstrate the suitability of 
these techniques for controlling high-power auxiliary plasma heat- 
ing systems. Broadband measurements using these same techniques 
are proposed, by which the density profile could be determined. 
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13193 Confinement of injected silicon in the Alcator-A 
tokamak. Marmar, E.S.; Rice, J.E.; Allen, S.L. (Plasma 
Fusion Center, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). DE-AC02-78ET51013A002. 
Physical Review Letters ; 45: No. 25, 2025-2028(22 Dec 
1980). 

Results of injected-impurity transport studies on the Alcator- 
A tokamak are presented. It is found that injected silicon diffuses 
throughout the plasma and is then observed, contrary to the predic- 
tions of neoclassical theory, to leave the discharge, having confine- 
ment times much shorter than the discharge length. There is no ob- 
served buildup of silicon on the axis of the device. The impurity 
confinement is found to increase with plasma current and back- 
ground-ion mass. Scalings with electron density and toroidal field 
are also discussed. 


13194 Geometric optics of lower hybrid waves in nonuni- 
form plasmas. Colestock, P.L.; Kulp, J.L. (Princeton Univ, 
NJ). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Plasma Science ; PS-8: No. 2, 71-77(Jun 
1980). 

Propagation of lower hybrid waves is discussed in nonuni- 
form plasma in the geometric optics limit. One advantage of a ray 
description of RF propagation is that it can be applied to realistic 
plasma configurations which are quite complicated, where a precise 
solution of the field structure would be impractical (and in all prob- 
ability, unmeaningful). The article considers the effects of gradients 
on the wave propagation which can lead to the formation of caus- 
tics and cusps and which significantly modify the results of plane 
wave analysis. 


13195 Ray tracing near the electron cyclotron frequency 
with application to EBT. Batchelor, D.B.; Goldfinger, R.C.; 
Weitzner, H. (Oak Ridge Natl Lab, Tenn). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on 
Plasma Science ; PS-8: No. 2, 78-89(Jun 1980). 

The purpose of this paper is to review the properties of elec- 
tromagnetic wave propagation near the electron cyclotron frequen- 
cy, to describe the geometrical optics computer code (RAYS) 
which has been developed, and to discuss the application of ray 
tracing methods to electron cyclotron heating problem in ELMO 
Bumpy Torus. 


13196 General geometric optics formalism in plasmas. 
Friedland, L.; Bernstein, I.B. (Yale Univ, New Haven, 
Conn). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Plasma Science ; PS-8: No. 2, 90- 
95(Jun 1980). 

This paper exploits a general approach to geometric optics 
in inhomogeneous plasmas based on the properties of the local di- 
electric tensor. The ray tracing and the transport of the amplitude 
of the wave in both degenerate and nondegenerate cases is de- 
scribed. The general procedure for transition through a boundary 
between degenerate and nondegenerate regions, where the rays 
split into two parts each following a different branch of the disper- 
sion relation is also presented in this paper. The present general 
method is demonstrated in a case, where radiation from a vacuum 
region enters an inhomogeneous magnetized plasma layer. 


13197 Deposition and thermalization of fusion products 
in a tokamak plasma. Petrie, T.W.; Miley, G.H. (Univ of IIl, 
Urbana). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Plasma Science ; PS-8: No. 2, 101- 
110(Jun 1980). 

As suprathermal fusion products slow down in a Tokamak, 
their average drift is inward. The effect that this drift has on the 
spatial distribution profile for suprathermals approaching thermal 
energies, on the energy distribution, and on the plasma heating pro- 
file, is examined for five reactor cases ranging from near-term low- 
current devices to conceptual power reactors. In-situ energy depo- 
sition is shown to be a reasonable assumption for the higher current 
machines, differing in the plasma heating evaluation by only a few 
percent compared to a more exact Monte Carlo-like treatment 
(SYMALF). 


ERA VOL. 6,NO.9/ 1768 


13198 Current density profile measurements in the proto- 
cleo torsatron. Schaeffer, R.C.; Shohet, J.L. (Univ of Wis, 
Madison). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Plasma Science ; PS-8: No. 2, 120- 
124(Jun 1980). 

Current density profile measurements were obtained in the 
Proto-Cleo torsatron by using a small back-to-back flat double 
probe. Three different operating circuits used with this probe are 
presented, along with experimental results, all showing good agree- 
ment. Current is seen to flow only within the separatrix, in channels 
which follow the magnetic surfaces as they move radially inward 
with time due to changing vertical magnetic flux. 


13199 Magnetooptical switch for synchronization of CO, 
and red laser beams. Ahrenkiel, R.K.; Thomas, S.J.; Prinz, 
G.A.; Krebs, J.J.; Maisch, W.G. IEEE (Institute of Electrical 
and Electronics Engineers) Journal of Quantum Electronics ; 
QE-16: No. 3, 253-255(Mar 1980). 

Synchronization of CO. and red HeNe laser beams have 
been achieved by using a CO» laser to quench the ferrimagnetic 
Faraday effect in thin films of (CO,Cr,Fe)sO, and (CO,Cr,Fe)sO, 
which have a large Faraday effect at 6328 A: switching occurs in 
subnanosecond times. 


13200 Aspects of the statistical theory of stochastic mag- 
netic fields: test particle transport and turbulent collisionless 
tearing mode. Kleva, R.G. Princeton, NJ; Princeton Univer- 
sity (1980). 202p. University Microfilms Order No. 80- 
08,564. 

Thesis (Ph. D.). 

The first part of this work is concerned with test particle 
transport in a stochastic magnetic field. In the absence of collisions, 
the test particle self-diffusion coefficient is given by D = D/sub 
m/ V (in the zero gyroradius limit), where D/sub m/ is the mag- 
netic diffusion coefficient due to a given spectrum of magnetic fluc- 
tuations and V is the particle velocity along a field line. The effect 
of collisions, either classical or turbulent, on this result is consid- 
ered. The second part of this work is concerned with the evolution 
of the collisionless tearing mode in the presence of a stochastic 
magnetic field. A statistical closure approximation, obtained from 
the DIA by neglecting a mode-coupling term, is used to derive a 
nonlinear dispersion relation. For Lo < L/sub K/ the dominant 
nonlinear effect is shown to be a turbulent broadening of the per- 
turbed current layer. Saturation occurs when the perturbed current 
layer broadens to the point where A’ = 0, where A’ is the jump in 
the logarithmic derivative of the vector potential across the per- 
turbed current layer. 


13201 Excitation of electron plasma waves. Maraghechi, 
B. Columbia, MO; Univ. of Missouri (1979). 110p. Universi- 
ty Microfilms Order No. 80-02,381. 

Thesis (Ph. D.). 

The excitation of electron plasma waves by interaction of 
two electromagnetic waves is examined. Analysis is based on 
Maxwell's equations and the electron-gas moment equations. For- 
mulas are derived for power absorption densities. Effects of static 
magnetic fields and inhomogeneties on absorption efficiency are 
studied numerically. Stimulated Raman backscattering of electro- 
magnetic waves from electron plasma waves in magnetized plasma 
is also investigated. Formulas are derived for the growth rate and 
threshold power associated with scattering from Langmuir and 
upper-:.. ‘brid waves in a homogeneous plasina. An analysis of spa- 
tial amplitication of the decay waves in an inhomogeneous plasma 
is presented. 


13202 Backscattering of electromagnetic waves from elec- 
trostatic waves in a magnetized plasma. Bilikmen, S.K. Co- 
lumbia, MO; Univ. of Missouri (1979). 126p. University Mi- 
crofilms Order No. 80-07,130. 

Thesis (Ph. D.). 

Stimulated backscattering which arises from the parametric 
decay of an intense electromagnetic wave into an electrostatic 
wave and a backscattered electromagnetic wave is investigated. 
The analysis is facilitated by derivation of a pair of coupled differ- 
ential equations for the amplitudes of the backscattered and scat- 
terer waves by using Maxwell's equations and two fluid equations 
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for homogeneous, inhomogeneous, bounded and unbounded magne- 
tized plasmas. 


13203 Stability analysis of cylindrical Vlasov equilibria. 
Short, R.W. Madison, WI; Univ. of Wisconsin (1979). 204p. 
University Microfilms Order No. 80-01,628. 

Thesis (Ph. D.). 

The method is first presented for the Vlasov-Poisson equa- 
tions, and demonstrated by a calculation of the lower-hybrid drift 
instability in a plasma with a rigid-rotor distribution function. The 
results indicate that the most unstable of such modes are localized 
near the wall, and may be affected by the boundary conditions used 
for the distribution function. The method is then extended to the 
fully electromagnetic case and applied to a relativistic E-layer inter- 
acting with a warm background plasma. The extraordinary electro- 
magnetic mode is shown to be unstable, though with growth rates 
significantly lower than those obtained from calculations using the 
local approximation. 


13204 Numerical investigation of the two stream instabil- 
ity and resonant heating of an inhomogeneous, axisymmetric, 
plasma column. Ahmadian, M.T. Lawrence, KS; Univ. of 
Kansas (1979). 185p. University Microfilms Order No. 80- 
02,745. 

Thesis (Ph. D.). 

The numerical simulation of an axisymmetric, inhomogen- 
eous plasma column for two different problems (namely two stream 
instability and ion resonant heating) has been considered. In the 
first part we consider an inhomogeneous, cylindrically axisymme- 
tric electron plasma confined electrostatically by immobile ions and 
with an external boundary surface. In this model the electron densi- 
ty profile is finite and continuous for all radii p < a, where a is a 
cut off radius, beyond which the electron contribution to the 
source terms in the field equations is negligible. In the second part 
a background of electrons is assumed, on an ion plasma which is 
described in dimensionless units. 


13205 Lower hybrid heating associated with mode conver- 
sion on the Wisconsin octupole. Owens, T.L. Madison, WI; 
Univ. of Wisconsin (1979). 190p. University Microfilms 
Order No. 79-28,655. 

Thesis (Ph. D.). 

This thesis addresses the following key issues in the lower 
hybrid frequency range: (1) what are the important physics aspects 
of wave propagation and heating in an experimental situation; (2) 
how effective is plasma heating in the complex magnetic field con- 
figuration of the octupole. Experimental work is accomplished by 
launching 1-10 ms pulses of up to 40 kW of radio frequency power 
at 140 MHz corresponding to the hot plasma lower hybrid reso- 
nance in the octupole. A dipole antenna which is moveable radially 
and is also rotatable couples wave power to the plasma. Coupling 
efficiencies greater than 95% are achieved by proper antenna place- 
ment near the edge of the plasma radial density profile. 


13206 Development of a far infrared scattering system as 
a tokamak diagnostic tool. Semet, A. Los Angeles, CA; 
Univ. of California (1979). 145p. University Microfilms 
Order No. 80-08,532. 

Thesis (Ph. D.). 

This thesis research has focused on the development of a 
CW Far Infrared scattering apparatus suitable for both fusion and 
laboratory plasma wave scattering applications. The system consists 
of an optically pumped Far Infrared laser which is operated with 
CHsI (0.447 mm, 10mW) or C'*H3F (1.22 mm, 3mW), an optical 
scattering system based on a homodyne detection scheme and the 
attendant signal processing instrumentation. 


13207 Axisymmetric instability in a noncircular tokamak. 
Lipschultz, B. Madison, WI; Univ. of Wisconsin (1979). 
114p. University Microfilms Order No. 80-04,726. 

Thesis (Ph. D.). 

The stability of dee, inverse-dee and square crosssection 
plasmas to axisymmetric modes has been investigated experimental- 
ly in Tokapole II, a tokamak with a four-null poloidal divertor. Ex- 
perimental results are closely compared with predictions of two nu- 
merical stability codes - the PEST code (ideal MHD, linear stabil- 
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ity) adapted to tokapole geometry and a code which follows the 
nonlinear evolution of shapes similar to tokapole equilibria. Experi- 
mentally, the square is vertically stable and both dee’s unstable to a 
vertical nonrigid axisymmetric shift. The central magnetic axis dis- 
placement grows exponentially with a growth time /sup ~/10* po- 
loidal Alfven times/sup ~/ plasma L/R time. Proper initial posi- 
tioning of the plasma on the midplane allows passive feedback to 
nonlinearly restore vertical motion to a small stable oscillation 
about the center. Experimental poloidal flux plots are produced di- 
rectly from internal magnetic probe measurements. The PEST 
code, ignoring passive feedback, predicts all equilibria to be verti- 
cally unstable with the square having the slowest growth. With 
passive feedback, all are stable. Thus experiment and code agree 
that the square is the most stable shape, but experiment indicates 
that passive feedback is partially defeated by finite plasma resistiv- 
ity. In both code and experiment square-like equilibria exhibit a rel- 
atively harmless horizontal instability. 


13208 Thermonuclear burn in wall-confined plasmas. 
Kmetyk, L.N. New York, NY; Columbia University (1979). 
151p. University Microfilms Order No. 80-08,746. 


Thesis (Ph. D.). 
The one-dimensional initial value problem describing a hot, 


dense, thermonuclear reacting plasma which is magnetically insulat- 
ed and contained between cold metal walls has been studied by 
means of computation simulation. The resulting time evolution of 
the plasma temperature, number density and magnetic field profiles 
includes the effects of thermal conduction and radiation energy 
losses from the plasma, convection, and a detailed treatment of 
alpha particle heating, as well as ohmic heating and magnetic field 
diffusion. The results are used to evaluate the net energy gains pos- 
sible in a shock-heated, magnetically insulated, wall-confined fusion 
cycle. The energy multiplication is calculated for simple limiting 
cases and then in greater detail using one-dimensional time-depend- 
ent physics. 


13209 One-dimensional inhomogeneous plasma and the 
electrostatic double layer. Morrison, P.J. Jr. San Diego, CA; 
Univ. of California (1979). 213p. University Microfilms 
Order No. 79-21,488. 

Thesis (Ph. D.). 

The electrostatic double layer has been proposed as a mech- 
anism for particle acceleration. Such an inhomogeneous Vlasov- 
Poisson type structure has been observed in discharge tubes, and in 
both double and triple plasma devices. It has been the subject of 
several computer experiments. We discuss some general features of 
one-dimensional plasma equilibria with an eye toward the double 
layer structure. We compose an explicit double layer model con- 
taining two inter-penetrating cold beams (one electron and one ion), 
together with back ground populations. 


13210 Collisional effects on electrostatic waves in iso- 
tropic plasmas. Wilensky, R. Stanford, CA; Stanford Univ. 
(1979). 183p. University Microfilms Order No. 80-06,369. 


Thesis (Ph. D.). 

This report rigorously investigates the effect of electron-neu- 
tral collisions on electrostatic wave propagation in an isotropic Lo- 
rentz plasma. We solve the linearized Boltzmann equation assuming 
the neutrals are stationary and infinitely heavy. Electron-neutral 
scattering is described by an arbitrary scattering cross section. For 
a small sinusoidal perturbation of the plasma, the resultant electron 
velocity distribution is the sum of an arbitrary isotropic distribution 
plus an incremental function represented by an infinite continued 
fraction containing all the Allis transport collision frequencies. 
From this distribution we derive a dispersion relation for electro- 
static wave propagation. Solutions of this relation are found for 
three representative collision processes (constant mean-free path, 
constant mean-free-time, and Ramsauer scattering) for both Max- 
wellian and non-Maxwellian equilibrium electron velocity distribu- 
tions. 
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13211 (DOE/DP/40074—1, pp 24p, Paper 2) Section II. 
Hydrogen isotope monitoring in lithium. Down, M.G. Aug 
1980. 
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In Lithium studies: metallurgical and chemical evaluations of 
a test facility after 2000 hours operation; hydrogen isotope monitor- 
ing in lithium; and lithium aeroso! formation in relation to fusion 
reactors. 

Development work is reported on two alternative techniques 
for the determination of dissolved hydrogen in liquid lithium. The 
permeation-type sensor with a niobium membrane was shown to re- 
spond well to hydrogen concentration changes and provides a con- 
tinuous, on-line readout. Thermodynamic calculations have also 
shown that equilibration of lithium with yttruium foil and subse- 
quent analysis of the foil for hydrogen can provide a periodic cali- 
bration check for such on-line meters. 


13212 (DOE/DP/40074—1, pp 22p, Paper 3) Section 
III. Lithium aerosol formation in relation to fusion reactors. 
Down, M.G.; Bauerle, J.E.; Whitlow, G.A. Aug 1980. 

In Lithium studies: metallurgical and chemical evaluations of 
a test facility after 2000 hours operation; hydrogen isotope monitor- 
ing in lithium; and lithium aerosol formation in relation to fusion 
reactors. 

Results are presented concerning the magnitude of lithium 
aerosol formation in both helium and argon atmospheres as well as 
under partial vacuum conditions. The impact such aerosols will 
have on the use of lithium in fusion power reactor technology is 
discussed, and particular note is made of the important effect of 
sodium impurities in the liquid lithium. 


13213 (DOE/ET/52025—11) Moving gas blanket per- 
formance study. El Derini, Z.; Stacey, W.M. Jr. (Georgia 
Inst. of Tech., Atlanta (USA). School of Nuclear Engineer- 
ing). Aug 1979. Contract AS05-78ET52025. 24p. NTIS, PC 
A02/MF AO1. 

A semi-analytical model has been developed to describe the 
boundary region between the plasma and the wall in the presence 
of a moving neutral gas blanket. This study shows that the velocity 
of the gas blanket is determined by the particle and heat fluxes out 
of the plasma, the thickness of the neutral gas blanket and the cross 
field diffusion. In order for the gas blanket to be small, as required 
by reactor considerations, the gas blanket velocity has to be rela- 
tively large. The variation of the neutral gas blanket performance 
as a function of the plasma, wall and gas blanket parameters is ex- 
amined and numerical examples are given. 


13214 (DOE/ET/52025—15) Effect of a lecalized mag- 
netic perturbation on magnetic islands in a cylindrical plasma. 
Bateman, G.; Morris, R.N. (Georgia Inst. of Tech., Atlanta 
(USA). School of Nuclear Engineering). May 1980. Con- 
tract ASO5-78ET52025. 36p. NTIS, PC A03/MF AOI. 

A self-consistent plasma equilibrium model is developed to 
study the width or ergodic regions and magnetic islands in a peri- 
odic cylindrical plasma under the influence of a localized magnetic 
perturbation, such as that produced by a bundle divertor or ripple 
coil set. It is found that localized perturbations tend to produce po- 
loidally symmetric annular ergodic regions and poloidally elongat- 
ed magnetic islands rather than simple magnetic islands. Our plasma 
model takes into account the flattening of the current profile across 
each annular ergodic region and the concommitant steepening of 
the current profile between ergodic regions. Using current profiles 
inferred from experimental data, saturated tearing mode amplitudes 
are computed and found to agree with the experimentally observed 
Mirnov oscillation amplitudes. As the applied magnetic perturba- 
tion is turned on and increased, it is observed that the steepened 
current profile and resulting enhancement of tearing modes pro- 
duces wider ergodic regions than would be expected from the 
vacuum magnetic perturbation alone. 


13215 (DOE/ET/53047—18) Investigation of compact 
toroid physics. Annual report, period ending September 30, 
1980. Viases, G.C.; Pietrzyk, Z.A. (Washington Univ., Seat- 
tle (USA). Dept. of Aerospace and Energetics Research). 
1980. Contract AT06-76ET53047. 107p. NTIS, PC A06/MF 
AOl. 

In the past year the major emphases have been on: (a) initi- 
ation of a small high density compact toroid experiment of the 
FRC configuration, characterized by no toroidal field and high 8; 
(b) construction and testing of an imploding shell device for plasma 
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heating; and (c) two-dimensional modeling of CT-FRC plasmas for 
our own use, as well as for interpretation and predictions for ex- 
periments at LASL and MSNW. In addition, we have nearly com- 
pleted our work on material end plugging of dense linear open field 
plasma columns. 


13216 (DOE/TIC—11371) Formation and acceleration uf 
high-energy neutral beams for magnetic fusion. Staten, H.S.; 
Fink, J.H.; Kortman, P. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). 1 Feb 1981. 
Contract W-7405-ENG-48. 164p. (CONF-801240—). NTIS, 
PC A08/MF AOl1. 

From Workshop on the formation and acceleration of high 
energy neutral beams for magnetic fusion; Rockville, MD, USA (11 
Dec 1980). 

Sixteen topics were discussed at the workshop. The main 
topics considered were beam requirements, negative ion source de- 
velopment programs, and accelerator concepts. (MOW) 


13217 (GA-A—16090) Hydrogen pellet injector for Doub- 
let III. Johnson, E.R. (General Atomic Co., San Diego, CA 
(USA)). Oct 1980. Contract AT03-76ETS51011. 6p. (CONF- 
801011—80). NTIS, PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A solid hydrogen pellet injector has been developed for the 
Doublet III experimental fusion device. A once-through liquid 
helium refrigeration system maintains a hydrogen extruder cylinder 
at a temperature of 10 kelvin. The hydrogen is extruded into a 2 to 
3 mm diameter rod which is cut off in 3 to 4 mm lengths and 
launched into the Doublet III vacuum vessel just prior to plasma 
initiation. The solenoid launcher is capable of initial pellet velocities 
up to 15 meters per second. This hydrogen pellet injector is now in 
operation on Doublet III and is beginning to produce interesting 
physics results. 


13218 (GA-A—16130) Trip report on travel to KFA, Jue- 
lich, Germany, October 5-10, 1980. Burrell, K.H. (General 
Atomic Co., San Diego, CA (USA)). Jan 1981. Contract 
AT03-76ETS51011. 46p. NTIS, PC A03/MF AO1. 

The purpose of this visit to the Kernforschungsanlage in Jue- 
lich, Federal Republic of Germany, was to participate in the Sixth 
meeting of the TEXTOR Executive Committee and to discuss fur- 
ther the pulsed gas injection system that GA is supplying for 
TEXTOR. (TEXTOR is the European tokamak that will specialize 
in plasma-wall interaction and impurity problems). The Executive 
Committee Meetings consumed most of October 7 and 8, 1980; gas 
injector discussions took the rest of October 6 and 9. 


13219 (GA-A—16181) Actively cooled limiter for Doublet 
III. Annual report, October 1, 1979-September 27, 1980. 
(General Atomic Co., San Diego, CA (USA)). Nov 1980. 
Contract AT03-76ET51011. 110p. NTIS, PC A06/MF AOl. 

Design studies are presented and include application of 
active cooling methodology, a structured composite limiter design 
for ablation control with the high plasma disruptive heat loads, and 
design of limiter test facilities for Doublet III. 


13220 (GA-A—16185) Hybrid reactor safety study 
second annual report, October 1, 1979-September 1980. (Gen- 
eral Atomic Co., San Diego, CA (USA)). Dec 1980. Con- 
tract AT03-76ET51011. 75p. NTIS, PC A04/MF AOl1. 

Four alternative hybrid reactor breeding blankets have been 
compared using probabilistic risk assessment (PRA) methodology. 
Included in the comparison were uranium and thorium fast-fission 
blankets, a thorium fission-suppressed blanket, and a pure fusion 
blanket. Three accident initiating events, a blanket cooling duct fail- 
ure, a tritium vent system pipe break, and a plasma disruption were 
chosen and event sequences and radioactivity release pathways de- 
termined. Event trees were constructed for the four blanket designs 
and reliability data applied to obtain branch probabilities. These 
were then combined with the results of consequence analyses, pro- 
viding a limited risk profile. 
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13221 Divertor experiments in a toroidal plasma, with 
ExB drift due to an applied radial electric field. Strait, E.J. 
Madison, WI; Univ. of Wisconsin (1979). 244p. University 
Microfilms Order No. 80-04,746. 

Thesis (Ph. D.). 

It is proposed that the ExB drift arising from an externally 
applied electric field could be used in a tokamak or other toroidal 
magnetic plasma confinement device to remove plasma and impuri- 
ties from the region near the wall and reduce the amount of plasma 
striking the wall. This could either augment or replace a conven- 
tional magnetic field divertor. Among the possible advantages of 
this scheme are easy external contol over the rate of removal of 
plasma, more rapid removal than the naturally occurring rate in a 
magnetic divertor, and simplification of construction if the magnet- 
ic divertor is eliminated. Results of several related experiments per- 
formed in the Wisconsin Levitated Octupole are presented. 


13222 (LA—8680-MS) Comments on the critical issues 
for a high-density gas-embedded z-pinch CTR reactor concept. 
Ekdahl, C.A. (Los Alamos Scientific Lab., NM (USA)). 
Feb 1981. Contract W-7405-ENG-36. 13p. NTIS, PC A02/ 
MF AOl1. 

The issues considered critical for the realization of a CTR 
reactor are discussed for the high-density gas-embedded z-pinch 
concept. A simple model of the pinch reactor is presented that 
gives estimates for Q in substantial agreement with elaborate com- 
puter studies. An attempt is made to identify such critical points 
that are amenable to exploratory experiments. There appears to be 
no fatal flaw in the issues covered that would preclude a viable re- 
actor based on this concept. 


13223 (LA-UR—81-95) Suprathermal electron transport 
in laser-produced plasmas. Mason, R.J. (Los Alamos Nation- 
al Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 18p. 
(CONF-810415—2). NTIS, PC A02/MF AOI. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

A self-consistent, collisional, particle-in-cell scheme has been 
developed to model the one dimensional transport of suprathermal 
electrons in laser produced plasmas. This full Monte Carlo ap- 
proach was taken, since earlier, simpler models have failed to ex- 
plain an experimentally almost universal anomalous inhibition of 
thermal transport. The Monte Carlo scheme allows for free-stream- 
ing, ion scatter, and self thermalization of the electrons, which are 
moved in self-consistent E-fields computed with the aid of implicit 
fluid moments. PIC hydrodynamics for the ions, ponderomotive 
forces, and resonance and inverse-bremsstrahlung absorption of the 
light are all accommodated. In application to the anomalous inhibi- 
tion problem, use of the scheme demonstrates that intrinsic differ- 
ences in the Monte Carlo, and conventional flux-limited diffusion 
modelling of the transport results in apparent and real inhibition, 
explaining the need for strong flux-limiting in the simpler diffusion 
modelling of experiments. 


13224 (LA-UR—81-0049) New approach to fusion-laser 
optical pulse generation has proven very reliable. Carman, 
R.L.; Whittman, F.; Clabo, N. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 7p. (CONF- 
801243—1). NTIS, PC A02/MF AOl. 

From Society for Optical and Quantum Electronics confer- 
ence; McLean, VA, USA (Dec 1980). 

Starting with 6 CW frequency stabilized COz2 oscillators, we 
have been able to reliably generate ~ 1 ns pulses with any combi- 
nation of six rotational-vibrational lines selected from both the P- 
and R-branches, and the 9 wm and 10 um bands. Total output 
power of > 100 KW has been obtained with excellent reproducibil- 
ity in both the total power as well as the ratios of the powers in the 
six rotational-vibrational lines. This capability represents a potential 
starting point for temporal pulse programming of the output of a 
large CO» amplifier chain. 


13225 (LBL—12i25) Numerical simulation of transient, 
incongruent vaporization induced by high power laser. Tsai, 
C.H. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jan 1981. Contract W-7405-ENG-48. 94p. NTIS, 
PC A05/MF AOl. 
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A mathematical model and numerical calculations were de- 
veloped to solve the heat and mass transfer problems specifically 
for uranum oxide subject to laser irradiation. It can easily be modi- 
fied for other heat sources or/and other materials. In the uranium- 
oxygen system, oxygen is the preferentially vaporizing component, 
and as a result of the finite mobility of oxygen in the solid, an 
oxygen deficiency is set up near the surface. Because of the bivar- 
iant behavior of uranium oxide, the heat transfer problem and the 
oxygen diffusion problem are coupled and a numerical method of 
simultaneously solving the two boundary value problems is studied. 
The temperature dependence of the thermal properties and oxygen 
diffusivity, as well as the highly ablative effect on the surface, leads 
to considerable non-linearities in both the governing differential 
equations and the boundary conditions. Based on the earlier work 
done in this laboratory by Olstad and Olander on Iron and on Zir- 
conium hydride, the generality of the problem is expanded and the 
efficiency of the numerical scheme is improved. The finite differ- 
ence method, along with some advanced numerical techniques, is 
found to be an efficient way to solve this problem. 


13226 (NRL-MR—4434) Evidence for self-focusing or fi- 
lamentation from x-ray, 3/2 wX, and 2 wo emission. Herbst, 
M.J.; Stamper, J.A.; Whitlock, R.R.; Lehmberg, R.H.; 
Ripin, B.H. (Naval Research Lab., Washington, DC 
(USA)). 5 Feb 1981. Contract AI01-77DP40042. 13p. NTIS, 
PC A02/MF AOl1. 

With long pulse, moderate intensity (= 10'°W/cm?) Nd- 
laser irradiation of flat targets, time-integrated images of 3/2 wo and 
2 wo emission reveal filaments along the laser axis. Combined with 
fine-scale structure found in time-integrated images of x-ray emis- 
sion, these filaments suggest self-focusing of hot spots in the inci- 
dent beam. 


13227 (NRL-MR—4436) Ablated plasma flow from 
planar targets. Herbst, M.J.; Grun, J. (Naval Research Lab., 
Washington, DC (USA)). 13 Mar 1981. Contract AIO01- 
77DP40042. 15p. NTIS, PC A02/MF AOl1. 

The experimentally observed flow of plasma ablated by a 
laser from a planar target resembles the nozzle flow of fluid from a 
circular orifice. This has implications for experimental simulations 
of spherical laser fusion pellets using planar targets and affects far 
field ion measurements in planar geometry experiments. 


13228 (NRL-MR—4463) Anomalous visible emission ob- 
served from the rear side of laser-irradiated thin transparent 
targets. Gold, S.H.; McLean, E.A. (Naval Research Lab., 
Washington, DC (USA)). 3 Mar 1981. Contract AI0i- 
77DP40042. 1lp. NTIS, PC A02/MF AO1. 

Visible emission measurements from the rear surface of laser- 
irradiated thin transparent target foils show a transient light flash 
followed by secondary light emission due to rear surface heating. 
This temporal signature is different from that reported in shock ex- 
periments in transparent solids. It permits rear surface temperature 
determinations on laser-accelerated targets to be made. 


13229 (NRL-MR—4466) Uniformity of laser-driven, ab- 
latively accelerated targets. Obenschain, S.P.; Grun, J.; 
Ripin, B.H.; McLean, E.A. (Naval Research Lab., Washing- 
ton, DC (USA)). 12 Mar 1981. Contract AI01-77DP40042. 
16p. NTIS, PC A02/MF AOl1. 

A double-target technique is used to measure the uniformity 
with which laser irradiated thin foil targets are ablatively acceler- 
ated. Studies of the effects of laser nonuniformities on the target ac- 
celeration reveal an increase in smoothing (symmetrization) with in- 
creasing laser intensity. Measurements of targets accelerated to ve- 
locities (160 km/sec) sufficient for pellet fusion implosions will be 
presented and discussed. 


13230 (ORNL/TM—7555) FLP: a field line plotting code 
for bundle divertor design. Ruchti, C. (Oak Ridge National 
Lab., TN (USA)). Jan 1981. Contract W-7405-ENG-26. 38p. 
NTIS, PC E01/MF $3.50. 

A computer code was developed to aid in the design of 
bundle divertors. The code can handle discrete toroidal field coils 
and various divertor coil configurations. All coils must be com- 
posed of straight line segments. The code runs on the PDP-10 and 
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displays plots of the configuration, field lines, and field ripple. It 
automatically chooses the coil currents to connect the separatrix 
produced by the divertor to the outer edge of the plasma and cal- 
culates the required coil cross sections. Several divertor designs are 
illustrated to show how the code works. 


13231 (PPPL—1730) Neutral beam injection on the PLT 
tokamak. Schilling, G.; Ashcroft, D.L.; Eubank, H.P.; Gris- 
ham, L.R.; Knauer, R.C.; Stewart, L.D.; Stooksberry, R.W.; 
Ulrickson, M.; Williams, M.D. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jan 1981. Contract AMO2- 
76CH03073. 18p. (CONF-791102—177). NTIS, PC A02/ 
MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

We describe the operation of the neutral beam injection 
system on the PLT tokamak. Improvements, retrofits, and condi- 
tioning have changed the injection system from an experiment in 
itself to a fairly reliable and useful plasma heating tool. We will 
present a brief overview of our physics achievements and then de- 
scribe the system as it exists now. This will include injector per- 
formance, conditioning needs, maintenance needs, reliability, and 
daily operating sequences. We will also include hardware modifica- 
tions and additions, electrical and mechanical, and point out re- 
maining problem areas. 


13232 (PPPL—1740) PDX experimental results. Meade, 
D.; Arunasalam, V.; Barnes, C. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jan 1981. Contract AMO2- 
76CH03073. 32p. (CONF-800707—25). NTIS, PC A03/MF 
AOl. 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

The main objectives of the Poloidal Divertor Experiment 
(PDX) are to: (1) determine the effectiveness of poloidal divertors 
in controlling impurities in high temperature plasmas, (2) use the 
poloidal divertor to provide clean plasmas for confinement and 
high beta studies, and (3) investigate the effect of cross-section 
shaping on plasma confinement and MHD properties. In this paper, 
we report the results obtained during initial divertor operation of 
the PDX. 


13233 (PPPL—1749) Design of tritium breeding experi- 
ments for the tokamak fusion test reactor. Jassby, D.L.; 
Caldwell, C.S.; Lewis, R.H.; Pettus, W.G.; Schmotzer, J.K..; 
Thornton, T.A.; Welfare, F.G.; Womack, R.E. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.; Babcock and 
Wilcox Co., Lynchburg, VA (USA). Lynchburg Research 
Center). Jan 1981. Contract AM02-76CH03023. 9p. (CONF- 
800427—21). NTIS, PC A02/MF AO1. 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Among intense fusion-neutron generators of the 1980's, the 
unique features of the TFTR are a geometrically extended D-T 
fusion-neutron source and a neutron spectrum, including backscat- 
tered neutrons, characteristic of a practical toroidal fusion reactor. 
It is planned to install a tritium-breeding module on the TFTR in 
order to take advantage of this opportunity to obtain reactor-rele- 
vant integral neutronics data and breeding rate profiles. These data 
will be combined with the measured neutron source parameters and 
the spatially dependent fusion-neutron fluence for comparison with 
the predictions of neutronics design codes. The results of this pro- 
gram will help determine the blanket coverage factors needed to 
achieve tritium self-sufficiency in future toroidal reactors. A pre- 
liminary conceptual design of a TFTR blanket module has been 
completed, utilizing lithium oxide as the tritium breeding material. 


13234 (UCRL—15321(Vol.1)) Review of current status of 
high flux heat transfer techniques. Volume I. Text + Appen- 
dix A. Bauer, W.H.; Gordon, H.S.; Lackner, H.; Mettling, 
J.R.; Miller, J.E. (Brobeck (William M.) and Associates, 
Berkeley, CA (USA)). Sep 1980. Contract W-7405-ENG-48. 
121p. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

The scope of this work comprised two tasks. The first was 
to review high heat flux technology with consideration given to 
heat transfer panel configuration, diagnostics techniques and cool- 
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ant supply. The second task was to prepare a report describing the 
findings of the review, to recommend the technology offering the 
least uncertainty for scale-up for the MFTF-B requirement and to 
recommend any new or perceived requirements for R and D effort. 


13235 (UCRL—15321(Vol.2)) Review of current status of 
high flux heat transfer techniques. Volume II. Appendices B, 
C, and D. Ulrickson, M. (Brobeck (William M.) and Asso- 
ciates, Berkeley, CA (USA)). Sep 1980. Contract W-7405- 
ENG-48. 113p. NTIS, PC A06/MF AOl1. 

Portions of document are illegible. 

The following appendices are included: (1) experimental 
evaluation of materials for use as limiters, wall armor, or beam 
dumps, (2) a baseline beam dump for cost comparison purposes, and 
(3) beam dump manufacturing schedule. (MOW) 


13236 (UCRL—85026) Free electron laser as a fusion 
driver. Prosnitz, D.; Schlitt, L. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). 1981. Contract 
W-7405-ENG-48. 10p. (CONF-810204—2). NTIS, PC A02/ 
MF AOl. 

From SPIE symposium on high-power lasers and applica- 
tions; —_ Hollywood, CA, USA (11 Feb 1981). 

he Free ee Laser (FEL) is shown to be a potentially 

eee... solution to the problem of finding a suitable short wave- 
length fusion driver. The design of a 3 MJ, 250 nm FEL fusion 
driver is discussed. 


13237 Laser induced density profiles in an isothermal 
plasma. Jones, R.D.; Aldrich, C.H.; Lee, K. (Theoretical 
Applications Division, Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). 
Physics of Fluids, The ; 24: No. 2, 310-315(Feb 1981). 

The absorption and scattering of laser light in laser fusion 
targets is very dependent on the exact form of the laser induced 
density profiles. The possible profiles that can exist are examined 
using a simple isothermal model. It is shown that four different 
structures are possible. The flow speed profiles and the speed of the 
critical surface are determined for each of these structures. It is 
shown that two of these structures are locally overdense and can 
exist in an underdense plasma, and thus may have a large effect on 
the amount of light reaching the critical surface. 


13238 Multi-channel! ion beam overlap. Wright, T-.P. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). DE-AC04-76-DP00789. Physics of Fluids, The ; 24: 
No. 2, 370-372(Feb 1981). 

Calculations of ion flux enhancement from overlap of many 
plasma-channel-transported beams onto inertial confinement fusion 
targets give factors of 10 with efficiencies around 85%. Scaling re- 
lations are presented for different beam parameters and overlap ge- 
ometries. 


13239 Simple model of energy deposition by suprathermal 
electrons in laser-irradiated targets. Harrach, R.J.; Kidder, 
R.E. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). W-7405-ENG-48. Physical Review, 
The, A. General Physics ; 23: No. 2, 887-896(Feb 1981). 

Energy deposition (preheat) by suprathermal electrons in 
laser-irradiated targets is described using a model based on 
Spencer's electron transport calculation. Approximate analytical, as 
well as numerical, solutions are found for the specific energy depo- 
sition E/sub dep/(J/g) and fraction f of energy transmitted beyond 
a given depth, measuicd in curvilinear ranges. Example calculations 
are presented for homogeneous targets of gold, aluminum, and 
carbon. The application of the model to treat multilayer composite 
targets is briefly considered. The parametric dependence of these 
results reveal that the most significant parameter by far is the 
source temperature T/sub h/ of the hot or suprathermal electrons. 
The predictions of the preheat model are shown to be in good 
agreement with experimental data on gold and aluminum disks irra- 
diated by Nd-glass laser pulses at the 10'* W/cm? level. Included in 
the theory-data comparison are predictions for these experiments 
based on several other simple models and large code simulations of 
the experiments. Future aluminum disk experiments in which T/sub 
h/ is accurately measured could provide a sensitive test for the the- 
ories. 
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13240 Design of a hyperbolic microwave metallic lens. 
Uckan, T. (Oak Ridge National Laboratory, Bldg. 9201-2, 
P.O. Box Y, Oak Ridge, Tennessee 37836). W-7405-ENG- 
26. Review of Scientific Instruments, The ; 52: No. 1, 21- 
23(Jan 1981). 

Due to problems caused by multiple reflections in the cavity 
walls of the EBT fusion research device, the use of a horn becomes 
important for the directivity of waves in the millimetric range. An 
ordinary dielectric lens cannot be used because of plasma—wall in- 
teractions. Microwave metallic lenses, designed to focus the energy 
into a plane wave, can improve the directivity considerably. By im- 
plementing a 70-GHz standard-gain horn with a delay-type hyper- 
bolic lens, which consists of a solid metallic disk with a number of 
equal size small holes, a gain of 15 dB over the no lens case was 
realized. 


13241 Dose rates from induced activity in the tokamak 
fusion test reactor test cell. Alsmiller, R.G. Jr.; Barish, J.; 
Santoro, R.T.; Lillie, R.A.; Barnes, J.M.; Ragheb, M.M.H. 
(Oak Ridge National Lab., TN). Nuclear Technology ; 48: 
No. 3, 187-195(May 1980). 

Calculated dose rates in the Tokamak Fusion Test Reactor 
test cell from induced activity have been obtained. The dose rates 
for the case of no neutral beam injector and when a neutral beam 
injector (with the resultant large penetration through the primary 
shield) is present are given separately. The photon transport calcu- 
lations are carried out using Monte Carlo techniques, since this 
greatly facilitates the consideration of different pulse sequences and 
times after reactor shutdown. Dose rates are given for several dif- 
ferent deuterium-tritium pulse sequences and for a variety of times 
after the reactor is turned off. 12 refs. 


13242 Nuclear performance of molten salt fusion-fission 
symbiotic systems for catalyzed deuterium-deuterium and 
deuterium-tritium reactors. Ragheb, M.M.H.; Santoro, R.T.; 
Barnes, J.M.; Saltmarsh, M.J. (Oak Ridge National Lab., 
TN). Nuclear Technology ; 48: No. 3, 216-232(May 1980). 

The nuclear performance of a fusion-fission hybrid reactor 
having a molten salt composed of Na-Th-F-Be as the blanket fertile 
material an operating with a catalyzed deuterium-deuterium (DD) 
plasma is compared to a similar system utilizing a Li-Th-F-Be salt 
and operating with a deuterium-tritium (DT) plasma. The produc- 
tion of fissile fuel via the /sup 232/Th-/sup 233/U fuel cycle was 
considered on the basis of its potential nonproliferation aspects. The 
calculations were performed using one-dimensional discrete-ordin- 
ates methods to compare neutron balances, fuel production rates, 
energy deposition rates, and the radiation damage in the reactor 
structure. 32 refs. 


13243 Ion dynamics in a spherical reflex diode. Edwards, 
B.E. Urbana, IL; Univ. of Illinois (1979). 71p. University 
Microfilms Order No. 80-09,023. 

Thesis (Ph. D.). 

This experimental work demonstrates that electronic space 
charge fields created in a spherical diode may be used to extract 
and accelerate ions from a background plasma. Bunching of these 
ions has been observed; and space charge neutralization is accom- 
plished by low energy electrons. The ion angular energy was found 
to be less than 0.1% of its radial energy, a condition allowing for 
excellent focusing at the center of the sphere. 


13244 Beam simultaneity in multi-terawatt CO, laser 
fusion systems. Carlson, R.L.; Casperson, D.E.; Hanlon, J.; 
Ladish, J.S.; Quicksilver, R.; Smith, C. (Los Alamos Scien- 
tific Lab., NM). SPIE (Society of Photo-Optical Instrumenta- 
tion Engineers) Seminar Proceedings ; 190: 172-177(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

A system to determine the relative time of arrival of intense, 
subnanosecond, CO, laser pulses on a fusion target is described. It 
is now installed on the Helios CO: laser system, a 10 kJ, 20 TW, 
eight-beam CO, facility. This beam simultaneity system is inexpen- 
sive, easy to use, and has a resolution of less than +-5 ps. 
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13245 Infrared Smartt interferometer as an alignment 
tool for carbon dioxide laser fusion systems. Viswanathan, 
V.K.; Bolen, P.D. (Los Alamos Scientific Lab., NM). SPIE 
(Society of Photo-Optical Instrumentation Engineers) Seminar 
Proceedings ; 190: 243-250(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

It is essential to minimize the pointing and focusing errors at 
the focal plane for many applications involving infrared laser sys- 
tems. In the case of the LASL CO laser fusion systems, with two 
beams in the Gemini System and eight beams in the Helios System, 
this is particularly important. The LASL Helios CO2 Laser Fusion 
System has eight 34-cm diameter beams emerging from the power 
amplifier and each beam is brought to focus by an off-aperture pa- 
rabola (nearly 77.3-cm focal length) resulting in a nearly F/2.4 
beam at the focal plane. The design tolerance at the focal plane for 
pointing accuracy is +-25 microns and for focusing accuracy is +- 
50 microns for this system. This paper describes an alignment 
scheme based on the use of the infrared Smartt interferometer and 
compares the results obtained using this technique and the autocol- 
limating Hartmann scheme in a laboratory setup duplicating the 
target chamber region of one of the beams of the Helios System. 


13246 Helios target positioning system. Day, R.D.; Cum- 
mings, C.E.; Hanlon, J.A.; Tucker, H.E.; Teasdale, R.W. 
(Los Alamos Scientific Lab., NM). SPIE (Society of Photo- 
Optical Instrumentation Engineers) Seminar Proceedings ; 190: 
191-196(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

The Los Alamos Scientific Laboratory Helios laser fusion 
system focuses eight powerful CO. laser beams onto a tiny (typical 
300-zm-diam) DT-filled target. The fousing is accomplished inside 
a vacuum chamber that is 3.5 m in diameter by 3.5 m high. The 
target positioning system places the target to within 5.0 um of a 
predetermined point in space. This is accomplished by using two 
orthogonal autocollimating telescopes to determine the center of a 
precisely located surrogate sphere. The target is then placed at the 
common focal point of the two telescopes. 


13247 Optimization of a multicomponent gaseous satura- 
ble absorber for the Helios CO. laser system. Haglund, R.F. 
Jr.; Casperson, D.E.; Czuchlewski, S.J.; Elliott, C.J.; Gold- 
stein, J.C.; Ladish, J.S.; Nowak, A.V. (Los Alamos Scientif- 
ic Lab., NM). SPIE (Society of Photo-Optical Instrumentation 
Engineers) Seminar Proceedings ; 190: 178-185(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

A multi-component gaseous saturable absorber has been de- 
veloped and modified to prevent the onset of parasitic oscillations 
coupling laser-fusion targets and the power amplifiers in the Helios 
COz laser system. This absorber mix greatly increases the extract- 
able short-pulse energy of the laser system. A computer model that 
predicts the behavior of multi-component saturable absorbers has 
been tested against the measured performance of two different ab- 
sorber gas mixes used in the Helios system. The successes and 
short-comings of the model are discussed, and large and small- 
signal transmission data for the saturable absorber mixes and their 
constituent gases (used as input to the model) are presented. 


13248 Optical performance of the Gemini carbon dioxide 
laser fusion system. Viswanathan, V.K.; Hayden, J.J.; Liber- 
man, I. (Los Alamos Scientific Lab., NM). SPIE (Society of 
Photo-Optical Instrumentation Engineers) Seminar Proceedings 
; 190: 165-171(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

The performance of the Gemini two beam carbon dioxide 
laser fusion system was recently upgraded by installation of optical 
components with improved quality in the final amplifier. A theo- 
retical analysis was conducted in conjunction with measurements of 
the new performance. The analysis and experimental procedures, 
and results obtained are reported and compared. Good agreement 
was found which was within the uncertainties of the analysis and 
the inaccuracies of the experiments. The focal spot Strehl ratio was 
between 0.24 and 0.3 for both beams. 
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13249 Use of fiber optics to eliminate ground loops and 
maintain shielding integrity on a controlled fusion experiment. 
Chandler, G.; Brousseau, A.; Hall, R.; Gribble, R. (Los 
Alamos Scientific Lab., NM). SPIE (Society of Photo-Optical 
Instrumentation Engineers) Seminar Proceedings ; 190: 396- 
400(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

Fiber optic technology is being used to solve electromagnet- 
ic compatibility problems on ZT-40. Design and performance pa- 
rameters of four different types of optical links are discussed. 


13250 Use of adaptive optics element for wave front error 
correction in the Gemini CO, laser fusion system. Viswan- 
athan, V.K. (Los Alamos Scientific Lab., NM); Parker, 
J.V.; Nussmier, T.A.; Swigert, C.J.; King, W.; Lau, A.S.; 
Price, K. SPIE (Society of Photo-Optical Instrumentation En- 
gineers) Seminar Proceedings ; 199: 251-257(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

The Gemini two beam CO, laser fusion system incorporates 
a complex optical system with nearly 100 surfaces per beam, associ- 
ated with the generation, transport and focusing of CO2 laser beams 
for irradiating laser fusion targets. Even though the system is nomi- 
nally diffraction limited, in practice the departure from the ideal sit- 
uation drops the Strehl ratio to 0.24. This departure is caused 
mostly by the imperfections in the large (34 cm optical clear aper- 
ture diameter) state-of-the-art components like the sodium chloride 
windows and micromachined mirrors. While the smaller optical 
components also contribute to this degradation, the various possible 
misalignments and nonlinear effects are considered to contribute 
very little to it. Analysis indicates that removing the static or quasi- 
static errors can dramatically improve the Strehl ratio. A deforma- 
ble mirror which can comfortably achieve the design goal Strehl 
ratio of = 0.7 is described, along with the various system trade-offs 
in the design of the mirror and the control system. 


13251 Helios CO, fusion laser alignment system. Hanlon, 
J.; Bausman, M.D.; Caine, M. (Los Alamos Scientific Lab., 
NM). SPIE (Society of Photo-Optical Instrumentation Engi- 
neers) Seminar Proceedings ; 190: 186-190(1979). 

From LASL conference on optics ‘79; Los Alamos, NM, 
USA (23 May 1979). 

This paper describes the alignment system for Helios, an 
eight-beam, CO: laser which is now being used in studies involving 
compression and heating of deuterium-tritium filled glass spheres, 
200 to 300 microns in diameter. These studies are directed towards 
determining the feasibility of laser-initiated fusion for commercial 
power generation. The laser system reached design-point output of 
10 kilojoules at power in excess of 20 terawatts in June 1978. 


13252 (HEDL—6864) Tenth ADIP quarterly progress 
report. Ermi, A.M.; Huang, F.H.; Mervyn, D.A.; Peterson, 
D.T.; Puigh, R.J. (Hanford Engineering Development Lab., 
Richland, WA (USA)). [nd]. Contract AC14-76FF02170. 
78p. NTIS, PC A05/MF AOl1. 

Data are given for each of the following research areas: (1) 
TEM specimen matrix for the EBR-II AD-2 ferritics experiment, 
(2) specimen matrix for the HFIR irradiation of path B alloys, (3) 
fatigue crack growth testing of 316-SS, path E, and path B alloys, 
(4) fracture testing of HT-9, and (5) specimen preparation and load- 
ing for the AD-2 ferritics experiment. (MOW) 
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REFER ALSO TO CITATION(S) 13265 


13253 (DOE/AD—0027/3) Comparison of Compensation 
paid scientists and engineers in research and development. 
DOE National Survey of Compensation, 1980 data. (Depart- 
ment of Energy, Washington, DC (USA). Office of Indus- 
trial Relations). Jan 1981. 31p. NTIS, PC A03/MF AO1. 
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Several compensation characteristics of DOE contractor-op- 
erated laboratories are compared with those reported in the 1980 
National Survey of Compensation Paid Scientists and Engineers 
Engaged in Research and Development Activities. The data are as 
of August 1, 1980. A total of 339 establishments (industry, Federal 
laboratories, Federal contract research centers, nonprofit research 
institutes, educational institutions) and 18 DOE laboratories are in- 
cluded in the survey. Characteristics of DOE laboratories such as 
salaries by field of degree, maturity, and management levels are 
shown and are compared with the National Survey patterns. Ap- 
proximately 8 out of 10 S and E’s at DOE Laboratories (84.8%) 
held a degree in one of four fields: engineering, chemistry, physics, 
or mathematics/statistics. In the National Survey, 78.5% of all S 
and E’s held degrees in these fields. The average DOE Laboratory 
S and E salary increased 6.6% between 1979 and 1980, while the 
average salary in the National Survey advanced by 7.5%. The Na- 
tional Survey percentage increase over the year was greater at each 
degree level than among DOE Laboratories. 


13254 (ORNL/ENG/TM—20) User’s guide to PSS and 
OPS. Coleman, R.M.; Klein, A.J. (Oak Ridge National 
Lab., TN (USA)). Mar 1981. Contract W-7405-ENG-26. 
3lp. NTIS, PC A03/MF AO1. 

The Project Schedule Summary (PSS) and One-Page Sum- 
mary (OPS) program are on-line, interactive computer programs 
that produce plots of project cost and schedule information. PSS 
provides an effective and highly visible display of the status of an 
individual project. Selected information from a number of projects 
is presented in plots generated with OPS. This user’s manual ex- 
plains the program structure and provides detailed instructions for 
use of PSS and OPS. 6 figures, 2 tables. 


9902 Mathematics And Computers 


13255 (CONF-810222—1(Draft)) DISSPLA/TELLA- 
GRAF enhancements committee report. Clark, B.A. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 15p. NTIS, PC A02/MF AO1. 

From ISSCO users group meeting; San Diego, CA, USA (2 
Feb 1981). 

Local users and users at other sites have been polled to gen- 
erate a list of requests and suggestions to the vendor (ISSCO) for 
improvement of the software products (DISSPLA and TELLA- 
GRAF) presently in use at Oak Ridge. These improvements will 
make the product better serve the meeds of the local user commu- 
nity. 


13256 (DOE/CH/03000—T2) Microcomputer/CYBER 
data transfer system. Voy, D.C. (Fermi National Accelera- 
tor Lab., Batavia, IL (USA)). 12 Feb 1981. Contract AC02- 
76CH03000. 5p. NTIS, PC A02/MF AOl1. 

A software system was developed to facilitate the transmis- 
sion of ASCII text and data files between the Fermilab CYBER 
computer system and CP/M-compatible Z80 microcomputers such 
as the Cromemco Z2. Communication between computers is via the 
dial-up service of the CYBER system. Two programs for the mi- 
crocomputer, UPLOAD and DOWNLOAD, transmit files to and 
receive files from the CYBER, respectively. Both programs allow 
the microcomputer operator to enter an interactive mode with the 
CYBER system for log-in sequences, etc. The microcomputer pro- 
grams, once log-in sequences are completed, evoke a CYBER pro- 
cedure that activates any files to be read or creates any files to be 
written. Descriptions of each microcomputer program and a copy 
of an example UPLOAD/DOWNLOAD session are given. (RWR) 


13257 (EGG—2064) Study of data communications at the 
Idaho National Engineering Laboratory. Derr, K.W. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Feb 1981. 
Contract AC07-76IDO1570. 96p. NTIS, PC A05/MF AOl1. 

Transmission media now available for data communications 
systems and several possible ways of sharing computers and com- 
munications resources are discussed. Existing networks and net- 
work services on the market are also considered. Data communica- 
tions utilities at other laboratories around the country are examined 
to aid in the Idaho National Engineering Laboratory (INEL) data 
communications planning process. Current data communications at 
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the INEL are examined, and technologies that could be used in 
future data communications planning are reviewed. 119 references, 
36 figures, 9 tables. 


13258 (ORNL/CSD—71) LU decomposition of M-matri- 
ces by elimination without pivoting. Funderlic, R.E.; Plem- 
mons, R.J. (Union Carbide Corp., Oak Ridge, TN (USA). 
Computer Sciences Div.). Jan 1981. Contract W-7405-ENG- 
26. 29p. NTIS, PC A03/MF AOl1. 

It is shown that, if A or -A is a singular M-matrix satisfying 
the generalized diagonal dominance condition y/sup T/A 2 0 for 
some vector y >> 0, then A can be factored into A = LU by a 
certain elimination algorithm, where L is a lower triangular M- 
matrix with unit diagonal and U is an upper triangular M-matrix. 
The existence of LU decompositions for irreducible M-matrices and 
symmetric M-matrices follow as corollaries. This work is motivated 
by applications to the solution of homogeneous systems of linear 
equations Ax = 0, where A or -A is an M-matrix. These applica- 
tions arise, e.g., in the analysis of Markov chains, input-output eco- 
nomic models, and compartmental systems. 


13259 (ORNL/CSD/TM—142) Application of the power- 
shift transformation with computing procedures. Beauchamp, 
J.J.; Kane, V.E.; Serbin, C.A. (Oak Ridge National Lab., 
TN (USA)). Mar 1981. Contract W-7405-ENG-26. 102p. 
NTIS, PC E04/MF $3.50. 

Includes 1 sheet of 48 reduction microfiche. 

It is shown for the power-shift family of transformations that 
certain moments of the untransformed data do not exist, and the 
skewness of the untransformed data limits the range of the power 
parameter. Also, the likelihood function is shown to become infinite 
when the shift parameter is set equal to the negative of the mini- 
mum value of the observed data for the power parameter in the 0 
to 1 interval. Thus, standard maximum likelihood estimation is not 
feasible for the joint estimation of the power-shift parameters. An 
alternative weighted-order statistic estimator is explored. Marginal 
estimation of the power parameter as well as joint estimation is ex- 
amined for the two estimation methods. Three example data sets 
are analyzed. 6 figures, 4 tables. 


13260 (SAND—80-2508) TPLOT2: a flexible X-Y plot- 
ting program for use with finite element software. Beisinger, 
Z.E.; Stone, C.M. (Sandia National Labs., Albuquerque, 
NM (USA)). Feb 1981. Contract AC04-76DP00789. 30p. 
NTIS, PC A03/MF AOl1. 

TPLOT2 is a new-generation plotting program that reads a 
data file written by a finite element analysis code or other post-pro- 
cessor and generates X vs Y plots, where X and Y are nodal, ele- 
ment, or global quantities selected by the user. TPLOT2 is similar 
to the well-known TPLOT program but has added features, such as 
free-field input, multiple curves per plot, and arbitrary variable- 
versus-variable plotting, which allow more flexibility in plotting. 
TPLOT2 was programed by use of FORTRAN EXTENDED 
VERSION 4 and the GCS (The Graphics Compatibility System) 
plotting package. 3 figures, 3 tables. 


13261 On-line display used with cathode ray tube film 
measuring device. Fortney, L.R.; Robertson, W.J. (Depart- 
ment of Physics, Duke University, Durham, North Carolina 
27706). E-(40-1)-3065. Review of Scientific Instruments, The ; 
52: No. 1, 110-113(Jan 1981). 

An improved display kas been developed for use on our 
computer controlled measuring device (RIPPLE). The device fea- 
tures a television image of the film and a digital presentation on the 
same X, Y display. The television image is formed using a modified 
left and right raster scan which can cover 50% more area in the 
same time as the traditional raster. 


13262 Algorithm 554: BRENTM, a Fortran subroutine 
for the numerical solution of systems of nonlinear equations 
[C5]. More, J.J. (Argonne National Lab., IL); Cosnard, 
M.Y. ACM Transactions on Mathematical Software ; 6: No. 2, 
240-251(Jun 1980). 

BRENTM is a subroutine designed to solve a system of n 
nonlinear equations in n variables by using a modification of Brent's 
method [SIAM J. Numer. Anal., 10, 327-344 (1973)]. The subrou- 
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tine does not use any techniques that attempt to obtain global con- 
vergence; therefore, convergence is guaranteed only if the initial es- 
timate for the solution is close enough. On the other hand, the code 
does seem to have a large region of convergence; convergence 
occurs only at a zero of the function, and if the iteration is not 
making satisfactory progress, then BRENTM will attempt to diag- 
nose this situation and stop the iteration with an appropriate mes- 
sage. The use is only required to provide a subroutine that calcu- 
lates components of the function. (RWR) 


13263 System overview of FASTBUS. Wadsworth, B. 
(Massachusetts Inst. of Tech., Cambridge). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science ; NS-27: No. 1, 612-621(Feb 1980). 

FASTBUS is an emerging standard for a high-speed data ac- 
quisition bus designed to meet the requirements of the next genera- 
tion of large-scale physics experiments. It incorporates several pow- 
erful features: a 32-bit data address field; high-speed (< 100 ns) 32- 
bit data transfers; multiple bus segments permitting a high degree of 
independent and parallel activity; multiple controllers on a single 
segment; a protocol (uniform system - wide) with asynchronous 
handshaked operations to accommodate different speed devices reli- 
ably, but which also allows synchronous nonhandshaked operations 
for transferring blocks at maximum speed; the ability to broadcast 
commands from any point in the system to the whole system or to 
selected portions of it; and the ability to extract data from large, 
sparsely populated arrays rapidly. These features are described in 
detail, and the present state of development of the standard is brief- 
ly reviewed. 10 figures, 3 tables. 


13264 Zeros of Jacobi polynomials P/sub n//sup (a/sub 
n/,B/sub n/)/(x). Moak, D.S.; Saff, E.B.; Varga, R.S. Con- 
tract EY-76-S-02-2075. Transactions of the American Math- 
ematical Society ; 249: No. 1, 159-162(Apr 1979). 

If r/sub n/ and s/sub n/ denote, respectively, the smallest 
and largest zeros of the Jacobi polynomial P/sub n//sup (a/sub n/ 
,B/sub n/)/, where a/sub n/ > 1, B/sub n/ - 1, and if lim/sub n > 
co/ a/sub n//(2n + a/sub n/ + B/sub n/ + 1) = a and if lim/ 
sub n — «/ B/sub n//(2n+a/sub n/ + B/sub n/ + 1) = b, then 
the numbers r/sub a,b/ and s/sub a,b/ are determined. Further- 
more, the zeros of {P/sub n//sup (a/sub n/,8/sub n/)(x)]/sub n = 
0//sup «/ are dense in [r/sub a,b/, s/sub a,b/]. 
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REFER ALSO TO CITATION(S) 12620, 12750, 12956, 12958 


13265 (LBL—11590) Application of fuzzy set theory to 
data display. Benson, W.H. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Dec 1980. Contract W- 
7405-ENG-48. 9p. (CONF-801231—2). NTIS, PC A02/ 
MFAOI. 

From International congress on applied systems research and 
cybernetics; Acapulco, Mexico (12 Dec 1980). 

Categorization supports decision making and lets an analyst 
look at data from different perspectives and different levels of 
detail. An approach to data analysis is described in which member- 
ship in subjectively defined categories is modeled by the fuzzy 
nature of color categories and presented by means of computer 
graphics for visual inspection by the analyst. 3 figures. 


13266 (SLAC-PUB—2637) FASTBUS Snoop Diagnostic 
Module. Walz, H.V.; Downing, R. (Stanford Linear Accel- 
erator Center, CA (USA); Illinois Univ., Urbana (USA)). 
Nov 1980. Contract AC03-76SF00515. Sp. (CONF-801103- - 
51). NTIS, PC A02/MF AOl1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Development of the FASTBUS Snoop Module, undertaken 
as part of the prototype program for the new interlaboratory data 
bus standard, is described. The Snoop Module resides on a FAST- 
BUS crate segment and provides diagnostic monitoring and testing 
capability. Communication with a remote host computer is handled 
independent of FASTBUS through a serial link. The module con- 
sists of a high-speed ECL front-end to monitor and single-step 
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FASTBUS cycles, a master-slave interface, and a control micro- 
processor with serial communication ports. Design details and per- 
formance specifications of the prototype module are reported. 9 fig- 
ures, | table. 


13267 (SLAC-PUB—2652) Status of the FASTBUS 
standard data bus. Larsen, R.S. (Stanford Linear Accelera- 
tor Center, CA (USA)). Nov 1980. Contract AC03- 
76SF00515. 8p. (CONF-801103—50). NTIS, PC A02/MF 
AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

FASTBUS is a new laboratory standard data bus intended 
for use in experimental data acquisition and control. The develop- 
ment of FASTBUS began with a feasibility study in 1976, and is 
presently at the development prototyping stage. The principal aims 
of the standard are to provide a factor of ten or more improvement 
in speed of data transfers over present systems, as well as to pro- 
vide an architecture for systems containing multiple processors. De- 
velopmental prototypes now in progress include crates, backplanes, 
cooling devices, power supplies, test and diagnostic modules, and 
user modules. A sizeable software development effort is also under- 
way. Several experiments have made commitments to use FAST- 
BUS. A review of current work and potential applications is given. 
10 figures. 


13268 Proceedings of the sixth international CODATA 
conference. Dreyfus, B. (ed.). Contract AC02-76IR02849. 
Elmsford, NY; Pergamon Press (1979). 453p. (DOE/IR/ 
02849—1; CONF-780587—). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

' Papers were presented on the following topics: evaluation 
and prevention of man-made hazards; atmospheric data and quality 
of life; environmental data modeling; industrial data and interna- 
tional endeavors; data and computerized information systems; data 
evaluation and dissemination; spectroscopy and computer-aided elu- 
cidation of structures; correlation and critical evaluation of data; 
national and international data management programs; data in the 
physical sciences; data evaluation methodology; data needs for 
energy; future trends in CODATA,; astro and geosciences; scientific 
data correlation; data handling and computer systems; and data 
processing methodology. Separate abstracts were prepared for 29 
of the items in these proceedings. Fourteen other papers have al- 
ready been included in the data base; these can be located by refer- 
ence to the entry CONF-780587. 


13269 Economics of a small data center. Stevens, J.G.; 
Stevens, V.E.; Gettys, W.L. (Univ. of North Carolina, 
Asheville). pp 95-98 of Proceedings of the sixth internation- 
al CODATA conference. Dreyfus, B. (ed.). Elmsford, NY; 
Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

The Moessbauer Effect Data Center provides thorough cov- 
erage of world literature for Moessbauer spectroscopic information 
and data and its efficient management to maximize its usefulness. 
The Center is involved in retrieval, documentation, evaluation, and 
dissemination. Financing the Center has been an increasing prob- 
lem. A plan of journal subscription was devised to put the Center 
on a self-supporting basis. 2 tables. (RWR) 


13270 Data base management and scientific information. 
Tubbs, N. (OECD Nuclear Energy Agency Data Bank, 
Gif-sur-Yvette, France). pp 105-111 of Proceedings of the 
sixth international CODATA conference. Dreyfus, B. (ed.). 
Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

The success of a computerized project for compilation and 
dissemination of scientific data will depend strongly on the quality 
of the software available. This paper discusses the results of a 
recent study on the use of data base management packages (Gener- 
alized Data Management Systems, or GDMS) for handling scientif- 
ic information. Considerable experience of GDMS use has been 
built up in industry and commerce: both the theoretical advantages 
of an integrated view of data, and the practical gains in reduced 
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implementation time for new applications, make them potentially 
attractive for scientific data and information projects. GDMS are 
presented first in relation to basic computer software (operating 
systems, compilers,...) and to other types of data handling packages. 
Criteria are given for identifying projects where GDMS use should 
be considered, and the limitations of existing systems with respect 
to some special characteristics of scientific data are discussed in the 
light of the experience and opinions of the study group. Despite 
these limitations, it seems clear that, for a given project, one or 
more GDMS can be found now which will do most of what is 
wanted. It is hard to imagine that a major increase in scientific data 
exchange could be effective without the software tools needed to 
master the variety of logical structures inherent in science. 


13271 Computerization of research journals: significance 
to numeric data users. Koch, H.W.; Metzner, A.W.K.; 
Marks, R.H.; Lerner, R. (American Inst. of Physics, New 
York, NY). pp 127-132 of Proceedings of the sixth interna- 
tional CODATA conference. Dreyfus, B. (ed.). Elmsford, 
NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

' Four developments underway in the spring of 1978 represent 
substantial progress toward the complete computerization of the re- 
search journal and the evolution of the printed journal into the 
electronic journal. The developments are inexpensive commercial 
availability of minicomputers for numerical computation as well as 
word processing; computerization of the typesetting of full texts of 
journal articles, including numeric data tables and mathematical 
equations; computerization of referee files for peer-review systems; 
and experiments with computer searching of abstracts and facsimile 
transmission of full text via satellite. The significance of these de- 
velopments to numeric data generators and users can be the im- 
proved use of the conventional research journal for evaluating and 
communicating numeric data. This report describes the computer- 
ization of the journal and the significance to CODATA. 9 figures. 


13272 Molecular and crystal data system. Shimanouchi, 
T. (Univ. of Tsukuba, Sakura, Japan). pp 133-136 of Pro- 
ceedings of the sixth international CODATA conference. 
Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

An experiment in setting up a noncentralized data bank is re- 
ported. In the Molecular and Crystal Data system (MXDS) various 
private databases in the field of physical chemistry are unified in a 
systematic way. The outline of MXDS is described from the view- 
point of data depositors, the system administrator, referees, and 
users. 2 figures, 1 table. 


13273 EURONET as a user facility for accessing data 
banks. Davies, G.W.P. (Commission of the European Com- 
munities, Luxembourg,). pp 201-204 of Proceedings of the 
sixth international CODATA conference. Dreyfus, B. (ed.). 
Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

EURONET will provide on-line dial-up access to a wide va- 
riety of scientific and technical information services, including over 
30 data banks, within the European Community. It is scheduled to 
start operations in 1979. This paper describes the background and 
motivation of the EURONET project, its current status, and the 
main tools being developed to help the user to access the data 
banks that will be connected to it. Among the aspects discussed are 
network access facilities (including tariffs), referral and guidance, 
multilingual features, command languages, and the mix of data bank 
services to be available. 


13274 Information on ongoing research: its role in im- 
proving access to data. Wysocki, A.; Rose, J. (Unesco Gen- 
eral Information Program, Paris, France). pp 205-208 of 
Proceedings of the sixth international CODATA confer- 
“ions Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press 
1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 
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Background information on the UNISIST program is given 
first. Then the importance of also covering research in progress is 
pointed out. A brief review of Unesco’s current and future pro- 
grams in this field is given, and the role of these activities in im- 
proving access to scientific data is summarized. (RWR) 


13275 National Science Foundation’s role in numeric data 
activities. Cima L. (National Science Foundation, Washing- 
ton, DC). pp 213-216 of Proceedings of the sixth interna- 
tional CODATA conference. Dreyfus, B. (ed.). Elmsford, 
NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

; Against the background of the National Science 
Foundation’s sponsorship of numeric data projects, this paper re- 
views significant numeric data activities that have been supported 
by NSF's Division of Information Science and Technology. In par- 
ticular, it discusses recently completed studies and research on nu- 
meric data management, critical data evaluation activities, and data 
indexing and tagging programs. It concludes with an outline of the 
Division's new research direction and its anticipated impact on nu- 
meric data programs. 


13276 Precision and accuracy of numerical and graphical 
data presentation. Mashiko, Y. (National Chemical Lab. for 
Industry, Tokyo, Japan); Saeki, S.; Kondo, S.; Iisuka, K. pp 
251-255 of Proceedings of the sixth international CODATA 
conference. Dreyfus, B. (ed.). Elmsford, NY; Pergamon 
Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

: Data presented should always be accompanied by an indica- 
tion of reliabiity. The concepts of precision and accuracy are ex- 
plained and illustrated. In the appendix, the concept of accuracy is 
applied to FTIR (Fourier transform infrared) gas analysis. 6 figures, 
3 tables. (RWR) 


13277 What does the user of energy data want. Bailly du 
Bois, B. (Delegation Generale a l’Energie, Paris, France). 
pp 269-270 of Proceedings of the sixth international 
CODATA conference. Dreyfus, B. (ed.). Elmsford, NY; 
Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

Some comments are offered concerning the views of users of 
data in the energy field (production, conversion, transport, storage, 
utilization), whether for research, technical development, or indus- 
trial realization. (RWR) 


13278 Data handling: the relevant state of the art in com 
puter science. Gallaire, H.; Nicolas, J.M. (Centre d'Etudes et 
de Recherches de Toulouse, France). pp 343-345 of Pro- 
ceedings of the sixth international CODATA conference. 
Dreyfus, B. (ed.). Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

Computer science provides a means for manipulation of data 
through data base management systems (DBMS). Three concepts 
by which DBMS architectures can be made precise are the internal 
model, the external model, and the conceptual model. The latter is 
the most crucial; three main approaches for its definition are the 
network model, the hierarchical model, and the relational model. 
The first two are described briefly, and then the third is discussed 
at more length. Normal forms of relations, data sublanguages, and 
views and integrity constraints are considered. The discussion is 
from data retrieval point of view. (RWR) 


13279 Techniques for evaluating computer-based systems 
for numerical data management. Dominick, W.D.; Urban, 
J.E. (Univ. of Southwestern Louisiana, Lafayette). pp 371- 
375 of Proceedings of the sixth international CODATA 
conference. Dreyfus, B. (ed.). Elmsford, NY; Pergamon 
Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978 


" With the development of sophisticated computer-based sys- 
tems for defining, storing, retrieving, maintaining, and analyzing 
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large, structured files of numeric data, facilities for measuring and 
evaluating the performance of the system become of critical impor- 
tance. In order to ensure rapid response to queries over large 
masses of interrelated numeric data, techniques for analyzing and 
optimizing the execution efficiency of numeric data base systems 
are mandatory. Similarly, in order to ensure that the computer- 
based system is adequately serving the diverse needs of its scientific 
and technical user community, techniques for analyzing system and 
data base usage patterns are also necessary. The fundamental tech- 
niques available for evaluating computer-based systems designed for 
numerical data management are identified and an in-depth discus- 
sion of the potential of one of the techniques is provided. 


13280 Paleontological data processing with an HBDS 
data bank at the Universite Pierre et Marie Curie. Bouille, 
F.; Pajaud, D.; Roulet, M.J. (Univ. Pierre et Marie Curie, 
Paris, France). pp 381-391 of Proceedings of the sixth inter- 
national CODATA conference. Dreyfus, B. (ed.). Elmsford, 
NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

One of the largest paleontological collections in France has a 
long history, and this has had consequences on the data it contains, 
on their structure, and on their quality. This paper first presents the 
main features of the collection to be processed by automated 
means. Such a complexity requires a sophisticated data bank model, 
allowing the definition and manipulation of complex structures, ac- 
ceptance of fuzziness, and multipurpose uses; most of the character- 
istics of these particular data would be rejected in the classical 
models like IMS, CODASYL, or the so-called relational models. 
Secondly, the structure of the HBDS system is related. The data 
structure inherent in the paleontological application is presented by 
use of this model. This structure must be understood in an earth 
sciences data bank environment, among other specialities that are 
thus interconnected. Then fuzzy data are discussed according to the 
various kinds of fuzziness that HBDS is able to process. A brief 
analysis of the complete tool and the future trends is given. 7 fig- 
ures. (RWR) 


13281 Numerical data growth rate problems. Hartmann, 
G.K. (Max-Planck-Institut fuer Aeronomie, Katlenburg- 
Lindau, Germany). pp 413-420 of Proceedings of the sixth 
international CODATA conference. Dreyfus, B. (ed.). 
Elmsford, NY; Pergamon Press (1979). 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

Problems caused by the tremendous rate of growth in nu- 
merical data are discussed. It is noted that information can be accu- 
mulated, but time cannot and that future rates of growth of infor- 
mation will increase the tension between structural branching (i.e., 
specialization) and integration of information (to achieve a better 
overall view). The explosion of data beyond anyone's ability to 
comprehend it leads to the idea of some sort of data pre-editing; 
otherwise, decisions will be made irrationally, not on the basis of all 
available information. Three suggestions are made with respect to 
pre-editing: voluntary renunciation of the idea of storing every 
datum, use of new and better means of data representation, and 
faster and better transfer of results. 5 figures. (RWR) 


9904 Law 


13282 (UCRL—85466) Organization development: revi- 
talization or reorganization. Nay, W.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 7 Feb 1981. 
Contract W-7405-ENG-48. 28p. (CONF-810221—1). NTIS, 
PC A03/MF AOI. 

From Western Society of Criminology; San Diego, CA, 
USA (26 Feb 1981). 











1C / ERA Vol. 6, No. 9 


CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
erature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applica- 
ble, are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 


A 


Acurex Corp., Mountain View, CA (USA) 

Environmental Assessment Data Systems, user guide, Gaseous 
Emissions Data system. Report for Sep 78-Sep 79, 6:12750 
(PB—80-200876) 

Aerospace Corp., El Segundo, CA (USA) 

Feasibility and costs of applying NOx controls on stationary 
emission sources in California. Final report, 6:12747 (PB—80- 
200355) 

Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering 

Comparison of control methods in a frequency stabilized laser. 
Master's thesis, 6:12656 (AD-A—085707) 

Air Force Wright Aeronautical Labs., Wright-Patterson AFB, OH 
(USA). Aero-Propulsion Lab. 

A review of advanced vehicular diesel research and development 
programs which have potential application to stationary diesel 
power plants. Final report, 1 March-1 December 1979, 6:12327 
(AD-A—085601) 

Alabama Univ., Tuscaloosa (USA). Dept. of Mineral Engineering 

Microscopic study of oil recovery by carbon dioxide. Final 
report, October 1, 1978-August 31, 1980, 6:11954 (DOE/MC/ 
12095—7) 

Alabama Univ., University (USA). Geological Survey of Alabama-Oil 
and Gas Board 


General geology, geophysics, and seismicity of northwest 
Alabama. Technical report Apr 79-Apr 80, 6:12961 (NUREG/ 
CR—-1519) 

ALARA, Inc., Lyons, CO (USA) 

Grand Junction remedial action program. Analysis of currently 
approved and proposed procedures for establishing eligibility 
for remedial action. Final report, 6:12778 (DOE/EV/01621— 
Tl) 

Allied-General Nuclear Services, Barnwell, SC (USA) 

AFR spent fuel storage program. Technical progress report, 
October 1980-December 1980, 6:12016 (AGNS—47921-TPR-8) 

Demonstrate fuel disassembly/encapsulation. Technical progress 
report, October-December 1980, 6:12024 (AGNS—47921- 
3026(TPR-3)) 

American Petroleum Inst., Washington, DC 

Evaluation of ammonia ‘fixation’ components in actual refinery 
sour waters. Final report Mar 76-Nov 77, 6:11961 (PB—80- 
203623) 

Ames Lab., IA (USA) 

Coal fly ash: a potential resource for aluminium and titanium, 
6:11910 (IS-M—298) 

Condensed matter photoacoustic spectroscopy and detection 
using gas phase signal generation, 6:13141 (IS-M—306) 


A.P.T., Inc., San Diego, CA (USA) 

Particulate control at high temperature and pressure using 
augmented granular bed filters. Final report Dec 78-Dec 79, 
6:12679 (PB—80-200819) 

Arco Medical Products Co., Leechburg, PA (USA) 

Radioisotope-powered cardiac pacemaker program. Clinical 
studies of the nuclear pacemaker model NU-S. Final report, 
6:12091 (DOE/ET/37232—T1) 

Argonne National Lab., IL (USA) 

Current status and performance of the Argonne HYCSOS 
chemical heat pump system, 6:12220 (CONF-800402—18) 

Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6:11941 (ANL/CEN/FE— 
80-9) 

FOG vapor spread model: description of the CTWNC 
subroutine, 6:12350 (ANL-Trans—1193) 

Illinois biomass resources: annual crops and residues; canning and 
food-processing wastes. Preliminary assessment, 6:12130 
(ANL/EMR—6) 

Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6:12218 (ANL/SDP—9) 

Mathematical model for the continuous combustion of char 
particles in a fluidized bed, 6:11940 (ANL/CEN/FE—80-3) 

Modeling approach to assess the impact of point source air 
pollutant emission on vegetation, 6:12735 (ANL/EES-TM— 
113) 

Search of archived data sources for rocket exhaust-induced 
modifications of the ionosphere, 6:12986 (ANL/EES-TM— 
122 

oui on mathematical models for characterizing plume and 
drift behavior from cooling towers. Volume 5. Mathematical 
model for multiple-source (multiple-tower) cooling tower drift 
dispersion, 6:12742 (EPRI-CS—1683(Vol.5)) 

Arizona State Univ., Tempe (USA) 

Saving money with energy conservation: economic analysis of 

conservation measures, 6:12434 (DOE/CS/60235—T2) 
Arizona State Univ., Tempe (USA). Coll. of Engineering and Applied 
Sciences 

Fluidized bed pyrolysis to gases containing olefins, 6:12141 
(COO—2982-63) 

Arizona State Univ., Tempe (USA). Engineering Research Center 

Heat transfer characteristics of the two-phase closed 
thermosyphon (wickless heat pipe) including direct flow 
observation. Final report, 6:12668 (PB—80-203540) 

Laminar film flow phenomena--theory and application to the 
two-phase closed thermosyphon. Final report, 6:12669 (PB— 
80-205156) 

Arkansas Power and Light Co., Little Rock (USA) 

Research and development of a 3 MW power plant from the 
design, development, and demonstration of a 100 KW power 
system utilizing the direct contact heat exchanger concept for 
geothermal brine recovery project. Final report, 6:12299 
(DOE/ET/28456—T 1) 

— on Engineering Research Lab., Champaign, IL 
(USA) 

Comparison of building loads analysis and system 
thermodynamics (BLAST) computer program simulations and 
measured energy use for Army buildings. Interim report, 
6:12436 (AD-A—085573) 

Arnold Engineering Development Center, Arnold Air Force Station, 
TN (USA) 

Report on the MHD performance demonstration experiment, 

October 1, 1979-September 30, 1980, 6:12427 (FE—2895-10) 
Associated Environmental Consultants, Charlottesville, VA (USA) 

APTI (Air Pollution Training Institute) Course 427: combustion 
evaluation, student manual, 6:12784 (PB—80-207798) 

APTI (Air Pollution Training Institute) course 427: combustion 
evaluation, instructor's guide, 6:12765 (PB—80-207806) 





AUTOMATION INDUSTRIES, INC., SILVER SPRING, 


— “an Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
v. 

Saddle Hill Trust Lot 77, Medway, Massachusetts. Solar energy 
system performance evaluation, September 1979-August 1980, 
6:12230 (SOLAR/1040—80/14) 

Solar energy system performance evaluation: Scattergood 
School, West Branch, Iowa, June 1979-April 1980, 6:12231 
(SOLAR/2003—80/ 14) 

Avco-Everett Research Lab., Everett, MA (USA) 

Excimer laser research. Final technical report, 15 August 1974-29 
September 1979, 6:12655 (AD-A—085520) 

Excimer laser research. Mid-term report, 16 November 1977-15 
May 1978, 6:12653 (AD-A—085456) 

Excimer laser research. Quarterly report, 16 November 1978-15 
February 1979, 6:12654 (AD-A-—085519) 


Babcock and Wilcox Co., Lynchburg, VA (USA). Lynchburg 
Research Center 

Design of tritium breeding experiments for the tokamak fusion 
test reactor, 6:13233 (PPPL—1749) 

Babcock and Wilcox Co., Lynchburg, VA (USA). Nuclear Power 
Generation Div. 

Assessment of non-backfittable concepts to improve PWR 

uranium utilization, 6:12377 (BAW— 1644) 
Battelle Columbus Labs., OH (USA) 

Thermophysical properties of coal liquids. Fifth quarterly 
technical status report, October 1-December 31, 1980, 6:11875 
(BMI—2076) 

Battelle Pacific Northwest Labs., Richland, WA (USA) 

Analysis of the results of Federal incentives used to stimulate 
energy production, 6:12408 (PNL—3422(Exec.Summ.)) 

Annotated bibliography: LNG safety and environmental control 
research, 6:11969 (PNL-SA—8703) 

Automated krypton-85 gamma ray stack monitor, 6:12712 (PNL- 
SA—8642) 

Clouds, precipitation and air quality, 6:12769 (PNL-SA—9056) 

Comparison of geothermal, solar, and conventional space heating 
costs in the United States, 6:12319 (PNL-SA—8244) 

CORTRAN code user manual, 6:12374 (PNL—3684) 

Deposition of plutonium in the lung of a worker following an 
accidental inhalation exposure, 6:12070 (PNL-SA—8105) 

Design and installation of a laboratory-scale system for 
radioactive waste treatment, 6:12049 (PNL-SA—8236) 

Determination of sulfur species in oil shale waste waters by ion 
chromatography, 6:11989 (PNL-SA—7592) 

Differential monitoring of tritium and carbon-14 compounds, 
6:12780 (PNL-SA—8033) 

Distribution of Balsamorhiza rosea in Rattlesnake Hills with 
respect to various environmental factors, 6:12939 (PNL-SA— 
8237) 

Economics of residential energy efficiency, 6:12454 (PNL-SA— 
8696) 

Electrochemical corrosion of iron-magnesium-alumina spinel 
(FMAS) in molten potassium salts and coal slag, 6:12428 
(PNL—3627) 

Energy performance standards: a look at the economic issues, 
6:12453 (PNL-SA—8130) 

Environmental consequences of postulated plutonium releases 
from General Electric Company Vallecitos Nuclear Center, 
Vallecitos, California, as a result of severe natural phenomena, 
6:12068 (PNL—3683) 

Evaluation of metallic materials for use in engineering barrier 
systems, 6:12575 (PNL-SA—8939) 

Growth of barley exposed to solvent refined coal (SRC) 
materials added to soil, 6:11919 (PNL-SA—8756) 

High-level waste vitrification off-gas cleanup technology, 6:12050 
(PNL-SA—8289) 

Investigations on catalyzed steam gasification of biomass. 
Appendix A. Feasibility study of methane production via 
catalytic gasification of 2000 tons of wood per day, 6:12174 
(PNL—3695(App.A)) 

Iodine-129 in forage and deer on the Hanford site and other 
Pacific Northwest locations, 6:12795 (PNL—3357) 

Irradiation effects on borosilicate waste glasses, 6:12605 (PNL- 
SA—8182) 


ERA Vol.6,No.9/ 2C 


Mass-consistent modeling, revisited, 6:12732 (PNL-SA—8789) 

Materials characterization center workshop on the irradiation 
effects in nuclear waste forms, 6:12048 (PNL—3588) 

Mount St. Helens related aerosol properties from solar extinction 
measurements, 6:12768 (PNL-SA—8901) 

Natural contamination in radionuclide detection systems, 6:12713 
(PNL-SA—8989) 

Plutonium leachability from alternative transuranic incinerator 
ash waste forms, 6:12025 (BNL—28845) 

Probable leaching mechanisms for UO: and spent fuel, 6:12051 
(PNL-SA—8744) 

Radon control by multilayer earth barriers. 1. Modeling of 
moisture and density effects on radon diffusion from uranium 
mill tailings, 6:12052 (PNL-SA—8854) 

Startup of the remote laboratory-scale waste-treatment facility, 
6:12047 (PNL—3554) 

Statistical aspects of determining compliance with radiation 
standards, 6:12069 (PNL-SA—8320) 

Status of and outstanding problems in delayed neutron data, P/ 
sub n/ values and energy spectra, 6:13126 (PNL-SA—8831) 

Summary of three regional assessment studies of solar electric 
generation opportunities in the Southwest, Southeast, and 
Northeast United States, 6:12126 (PNL—3030) 

Thermal hydraulic analysis of the FFTF core using 
SUPERENERGY-?, 6:12388 (PNL-SA—8724) 

Thermal performance of annular-coated and sphere-pac LWR 
fuel rod designs, 6:12368 (PNL-SA—8747) 

Transportation fuels from wood, 6:12105 (PNL-SA—8584) 

TRAN-STAT statistics for environmental studies, No. 13 
6:12828 (PNL-SA—9051) 

Use of ion chromatography for analysis of MAP3S precipitation 
samples, 6:12767 (PNL-SA—8425) 

Wind energy resource atlas. Volume 9. The Southwest Region, 
6:12321 (PNL—319S5WERA-9) 

Wind resource assessment in the Northwest United States, 
6:12322 (PNL-SA—8875) 

Bechtel Corp., San Francisco, CA (USA) 

Field evaluation of advanced methods of subsurface exploration 
for transit tunneling. Final report Sep 78-Dec 79, 6:12677 
(PB—80-200496) 

Bendix Corp., Kansas City, MO (USA) 

Analytical model and performance data for a cylindrical 
parabolic collector, 6:12234 (BDX—613-2559) 

Deburring: technical capabilities and cost-effective approaches. 
Lessons 1 and 2, 6:12561 (BDX—613-2284) 

Fabrication of targets to support laser-driven shockwave 
experiments. Progress report, 6:12658 (BDX—613-2283) 
Improved techniques to monitor thin film characteristics for 
reliable hybrid microcircuit fabrication, 6:12674 (BDX—613- 

2453 

Multiplexed proportional temperature control, 6:12641 (BDX— 
613-2570) 

Nondestructive testing of thermocompression bonds. Final 
report, 6:12675 (BDX—613-2518) 

Tools used for hand deburring, 6:12642 (BDX—613-2588) 

Bendix Field Engineering Corp., Grand Junction, CO (USA) 

Engineering report on drilling in the Oakville-Goliad project, 

Laredo-McAllen Quadrangles, Texas, 6:11994 (GJBX—19(81)) 
Bettis Atomic Power Lab., West Mifflin, PA (USA) 

Fission gas release from oxide fuels at high burnups (AWBA 
development program), 6:12376 (WAPD-TM—1443) 

Statistics for nuclear engineers and scientists. Part 1. Basic 
statistical inference, 6:12367 (WAPD-TM—1292) 

Bio-Energy Council, Washington, DC (USA) 

Proceedings of the Bio-Energy ‘80 world congress and 
exposition, 6:12132 (CONF-800482—) 

Bituminous Coal Research, Inc., Monroeville, PA (USA) 

Test and evaluate the TRI-GAS low-Btu coal gasification 
process. Interim report, October 1979-September 1980, 6:11889 
(FE—10254-86) 

British Columbia Univ., Vancouver (Canada). Dept. of Physics 

Branching ratios for stopped pions in deuterium, 6:13022 (COO— 
3539-14) 

Brobeck (William M.) and Associates, Berkeley, CA (USA) 

Review of current status of high flux heat transfer techniques. 
Volume I. Text + Appendix A, 6:13234 (UCRL— 
15321(Vol.1)) 

Review of current status of high flux heat transfer techniques. 
Volume II. Appendices B, C, and D, 6:13235 (UCRL— 
15321(Vol.2)) 





3C = / ERA Vol. 6, No. 9 


Brookhaven National Lab., Upton, NY (USA) 

Advanced amorphous materials for photovoltaic conversion. 
Semiannual report, October 1, 1979-March 31, 1980, 6:12131 
(BNL—51260) 

Critical currents at high fields in NbsAl multifilamentary wires, 
6:13148 (BNL—28875) 

Fate of human viruses in groundwater recharge systems, 6:12812 
(BNL—S1214) 

Ground coupled solar heat pumps: analysis of four options, 
6:12219 (BNL—29007) 

Leukemia revisited, 6:12900 (BNL—28871) 

Longitudinal symmetric coupled bunch modes, 6:12685 (BNL— 
51302) 

New AGS fast extraction system, 6:12694 (BNL—51310) 

Plutonium leachability from alternative transuranic incinerator 
ash waste forms, 6:12025 (BNL—28845) 

Polymer concrete pipe for high-temperature corrosive 
environments, 6:12303 (BNL—28715) 

Relative importance of atmospheric sulfates and nitrates in 
visibility reduction, 6:12736 (BNL—28346) 

Soot reduction in diesel engines by catalytic effects, 6:12551 
(BNL—28554) 

Stress-corrosion cracking of sensitized stainless steel by sulfur- 
containing compounds, 6:12562 (BNL—28680) 

Trajectory analysis of wet and dry deposited pollens from distant 
sources, 6:12730 (BNL—28980) 

Use of the small proportional counter for carbon 14 measurement 
in 10 milligram carbon samples, 6:12715 (BNL—28506) 

Brown Univ., Providence, RI (USA). Div. of Engineering 

Flow in geothermal wells. Part I. Fundamentals of two-phase 
flow by the method of irreversible thermodynamics, 6:12307 
(DOE/ET/27225—6) 

Flow in geothermal wells. Part II. Working equations for one- 
dimensional flow through a circular vertical channel, 6:12308 
(DOE/ET/27225—7) 

Bureau of Land Management, Los Angeles, CA (USA). Pacific Outer 
Continental Shelf Office 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Final 
environmental statement, 6:11962 (PB—80-201742) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. Volume 3. OCS sale No. 48. 
Final environmental statement, 6:11964 (PB—80-201767) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Volume 2. 
Final environmental statement, 6:11963 (PB—80-201759) 

Bureau of Mines, Avondale, MD (USA). Avondale Metallurgy 
Research Center 

Corrosion of materials and scaling in low-salinity East Mesa 

geothermal brines, 6:12302 (BM-R1—8504) 
Bureau of Mines, Washington, DC (USA) 

Corrosion of materials and scaling in low-salinity East Mesa 

geothermal brines, 6:12302 (BM-RI—8504) 


C 


California Energy Resources Conservation and Development 
Commission, Sacramento (USA) 

Northern California Power Agency's Notice of Intention to seek 
certification for NCPA Geothermal Project No. 1 (79-NOI-1). 
Summary and Hearing Order, 6:12268 (P—800-79-020) 

Northern California Power Agency's Notice of Intention to seek 
certification for Geothermal Pioject No. 1 (79-NOI-1). Final 
report, 6:12269 (P—800-80-005) 

Pacific Gas and Electric Company's Notice of Intention to seek 
certification for Geysers Unit 17 (78-NOI-3). Final report, 
6:12267 (P—800-78-004) 

California Solar Business Office, Sacramento (USA) 

Commercializing solar for industry in California. Final report, 
6:12127 (DOE/CS/30284—T1) 

California State Univ., Fullerton (USA) 

Energy conservation regulations for new nonresidential buildings. 
Guide to non-depletable energy sources, Division Three, 
6:12446 (P—400-80-067) 

Energy conservation regulations for new nonresidential buildings. 
Guide to HVAC equipment, Division Six, 6:12447 (P—400-80- 
070) 


CALIFORNIA UNIV., DAVIS (USA). DEPT. 


Energy conservation regulations for new nonresidential buildings. 
Guide to service water heaters, Division Seven, 6:12448 (P— 
400-80-071) 

California Univ., Berkeley (USA). Coll. of Engineering 

Simple theory for predicting the natural convective energy loss 
from side-facing solar cavity receivers, 6:12240 (SAND—81- 
8201) 

California Univ., Berkeley (USA). Lawrence Berkeley Lab. 

Analysis of composites containing ehtylenediamine dinitrate, 
ammonium nitrate, and hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX), 6:12728 (UCID—18934) 

Angular distributions of sequentially emitted particles and gamma 
rays in deep inelastic processes, 6:13132 (LBL—11975) 

Application of fuzzy set theory to data display, 6:13265 (LBL— 
11590) 

Aquifer thermal energy storage: a numerical simulation of 
Auburn University field experiments, 6:12398 (LBL—10210) 

Biological and medical research with accelerated heavy ions at 
the Bevalac, 1977-1980, 6:12903 (LBL—11220) 

Changes in the electrical surface charge and transplantation 
properties of TA3 ascites tumor cells during short-term 
maintenance in an isotonic salt solution, 6:12937 (LBL—11868) 

Developments in accelerators and insirumentation relevant to 
imaging with charged particles and positron emitters, 6:12702 
(LBL— 12074) 

DOE-project on geothermal reservoir engineering computer 
code comparison and validation: evaluation of results for 
Problem 6, 6:12312 (LBL—12038) 

Effect of measured wellhead parameters and well scaling on the 
computed downhole conditions in Cerro Prieto wells, 6:12311 
(LBL—11835) 

Electronic ceramics in high temperature environments, 6:12595 
(LBL—11821) 

Evidence for anomalous nuclei among relativistic projectile 
fragments at Bevalac energies, 6:13136 (LBL—12120) 

Ferroelectric domain structure of Pb(Zr s2Ti 4s)Os, 6:12573 
(LBL—11939) 

Future relativistic heavy ion experiments, 6:13070 (LBL—11974) 

Interaction of a solar space heating system with the thermal 
behavior of a building, 6:12227 (LBL—11673) 

Ionizing radiation risks to Satellite Power Systems (SPS) workers 
in space, 6:12128 (DOE/ER—0094) 

Laser induced fluorescence of trapped molecular ions, 6:13027 
(LBL—12002) 

Moessbauer study of microstructural and chemical changes in Fe- 
9Ni steel during two-phase tempering, 6:12571 (LBL—11314) 

Molecular beam chemiluminescence studies of the NO + Os 
reaction and modeling of global NO» distribution, 6:12744 
(LBL—12106) 

Nonlinear optics at interfaces, 6:13142 (LBL—12084) 

Numerical simulation of transient, incongruent vaporization 
induced by high power laser, 6:13225 (LBL—12125) 

Oxygen diffusion in hypostoichiometric uranium dioxide, 6:12572 
(LBL—11905) 

Pion condensation, density isomers and anisotropic pressures, 
6:13104 (LBL—12108) 

Proposed functional capabilities for a replacement system for the 
building 836 vibration facility control system, 6:12648 
(UCID— 18978) 

Radon: a bibliography, 6:12779 (LBL—12200) 

Synchrotrons for heavy ions: Bevalac experience, 6:12703 
(LBL—12081) 

Testing of air-flow windows for evaluation and application, 
6:12442 (LBL—12065) 

THC: a simple high-performance local network, 6:12110 (LBL— 
11426) 

Thermal and thermomechanical data from in situ heater 
experiments at Stripa, Sweden. Technical Information Report 
No. 29, 6:12044 (LBL—11477) 

Treatment of multivariate environmental and health problems 
associated with oil shale technology, 6:12936 (LBL—11245) 
Width of the charge distribution in fission, 6:13133 (LBL—12072) 

Zeeman spectrum of scandium, 6:13026 (LBL—11407) 

California Univ., Davis (USA). Dept. of Entomology 

Environmental assessment for the Satellite Power System (SPS): 
studies of honey bees exposed to 2.45 GHz continuous-wave 
electromagnetic energy, 6:12952 (DOE/ER—0095) 

California Univy., Davis (USA). Dept. of Mechanical Engineering 

Residual stress of diffusion bonded aluminum-to-stainless steel 
joins. Final report, 6:12581 (UCRL—15326) 





CALIFORNIA UNIV., DAVIS (USA). LAB. 


California Univ., Davis (USA). Lab. for Energy-Related Health 
Research 

Canine as a biomedical research model: immunological, 
hematological, and oncological aspects, 6:12902 (DOE/TIC— 
10191) 

California Univ., Livermore (USA), Lawrence Livermore Lab. 

Brillouin backscatter model in LASNEX: improvements and 
additions, 6:13144 (UCID—18711) 

Estimates of the cost and energy consumption of aluminum-air 
electric vehicles, 6:12547 (UCRL—84445(Rev. 1)) 

Forecasting effects of SO2 pollution on growth and succession in 
a western conifer forest, 6:12941 (UCRL—84068) 

Gyroelastic fluids, 6:13179 (UCRL—53101) 

Measurement of trace elements in KH2PO, crystals by x-ray 
fluorescence spectrometry, 6:12596 (UCID—18942) 

Organization development: revitalization or reorganization, 
6:13282 (UCRL—85466) 

Processing techniques for data from the GKSS pressure 
suppression experiments, 6:12392 (UCID—18954) 

Seismic safety margins research program. Project I SONGS 1 
AFWS Project, 6:12371 (UCID—18959) 

Spent fuel test-climax: a test of geologic storage of high-level 
waste in granite, 6:12022 (UCRL—85516) 

Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category | 
systems for the Yankee Rowe Nuclear Power Station, 6:12369 
(UCID— 18956) 

Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category | 
systems for the San Onofre Nuclear Power Plant, Unit 1, 
6:12370 (UCID—18957) 

X-ray diffraction studies of binary plutonium. Uranium alloys: an 
interim report, 6:12579 (UCID—18922) 

es Univ., Livermore (USA). Lawrence Livermore National 

Analysis of core soil and water samples from the Cactus Crater 
Disposal Site at Enewetak atoll, 6:12798 (UCID—18935) 

Collection of papers based on drainage wind studies in The 
Geysers area of northern California. Part I, 6:12274 (UCID— 
18884) 

Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6:12315 (UCRL—85174) 

Design of a MeV, 4kA linear induction accelerator for flash 
radiography, 6:12705 (UCID—18939) 

Development of advanced concepts for improved heavy water 
production technology. Tri-quarterly report, January 1- 
September 30, 1980, 6:12090 (UCID—17736-80-1-2-3) 

Dose to man from a hypothetical loss-of-coolant accident at the 
Rancho Seco Nuclear Power Plant, 6:12386 (UCRL—53102) 

Formation and acceleration of high-energy neutral beams for 
magnetic fusion, 6:13216 (DOE/TIC—11371) 

Free electron laser as a fusion driver, 6:13236 (UCRL—85026) 

Ideal ballooning modes in axisymmetric mirror machines, 6:13175 
(UCID— 18809) 

Initial TMX central-cell ICRH experiments, 6:13176 (UCID— 
18866) 

Microprocessor controller for a video playback center: how to 
use it, 6:12721 (UCID—18930) 

Plasma effects in high frequency radiative transfer, 6:13177 
(UCID— 18913) 

Probabilistic approach to EMP assessment, 6:12729 (UCRL— 
52804(Rev.1)) 

Radon-gas extraction and counting system for analyzing radon 
and radium in groundwater in seismically active areas, 6:12964 
(UCRL—53088) 

Single-pass continuous-flow leach test of PNL 76-68 glass: some 
selected Bead Leach I results, 6:12060 (UCRL—85405) 

Supervisory control and diagnostics system for the mirror fusion 
test facility: overview and status 1980, 6:13178 (UCRL—53090) 

Synfuels from fusion: producing hydrogen with the tandem 
mirror reactor and thermochemical cycles, 6:12089 (UCID— 
18909(Vol.1)) 

Waste Isolation Program Evaluation Assistance. Third quarterly 
technical progress report, 6:12059 (UCID—18796-80-3) 

California Univ., Los Angeles (USA) 

Development of a far infrared scattering system as a tokamak 

diagnostic tool, 6:13206 
California Univ., Los Angeles (USA). Dept. of Physics 

A study of persistent currents in superfluid 4He. Doctoral thesis, 

6:13058 (AD-A—085767) 


ERA Vol.6,No.9/ 4C 


California Univ., Los Angeles (USA). Lab. of Nuclear Medicine and 
Radiation Biology 

Effect of jaundiced sera and bile salts on cultured beating rat 
heart cells, 6:12940 (UCLA—12-1288) 

Metabolism of fatty acids in rat brain in microsomal membranes, 
6:12870 (UCLA— 12-1289) 

California Univ., Los Angeles (USA). School of Engineering and 
Applied Science 

Reactor steels studies. Final report, July 1974-December 1977, 

6:12375 (UCLA—34P177-26) 
California Univ,, Riverside (USA) 

Pion production in high energy heavy ion collisions, 6:13072 
(UCR—34-P 107-237) 

Triggered streamer chamber for the study of relativistic heavy 
ion collisions, 6:12706 (UCR—34-P107-253) 

California Univ., Riverside (USA). Dept. of Physics 

Diffractive production of charmed baryons at the CERN ISR, 

6:13073 (UCR—34-P 107-247) 
California Univ., San Diego (USA) 

One-dimensional inhomogeneous plasma and the electrostatic 

double layer, 6:13209 
Carnegie-Mellon Univ., Pittsburgh, PA (USA) 

Alternative future scenarios for the SPS comparative assessment, 
6:12123 (ANL/EES-TM— 120) 

CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France) 

Study of equilibrium in liquid-gas phases in the bromine- 
hydrobromic acid-water system. Final report, 6:12615 (EUR— 
6755-FR) 

CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Theorique 

Introduction to weak interaction theories with dynamical 

symmetry breaking, 6:13097 (DOE/ER/01545—276) 
Center for Natural Areas, South Gardiner, ME (USA) 

A summary and analysis of environmental information on the 
continental shelf and Blake Plateau from Cape Hatteras to 
Cape Canaveral (1977). Volume III. Appendix A: ongoing 
research and programs. Appendix B: Data gaps. Appendix C: 
Raw data and unworked samples. Final report, 6:12805 (PB— 
80-208945) 

Ceskoslovenska Komise pro Atomovou Energii, Prague 

Seismic aspects in nuclear power plant designing. Seminar 

proceedings, 6:12959 (INIS-mf—5936) 
Charles River Associates, Inc., Boston, MA (USA) 

Long-run price projections for uranium: an evaluation of 

methodologies. Final report, 6:12023 (GJBX—36(81)) 
Chicago Univ., IL (USA). Enrico Fermi Inst. 

Nonimaging concentrators for solar thermal energy. Final report, 

6:12235 (DOE/ET/20236—18) 
Cincinnati Univ., OH (USA) 

Petrology of the Devonian gas-bearing shale along Lake Erie 

helps explain gas shows, 6:11967 (DOE/METC/12140—29) 
Cincinnati Univ., OH (USA). Dept. of Materials Science and 
Metallurgical Engineering 

Radiation effects on BCC metals and alloys. Final report, March 

1, 1970 to August 31, 1980, 6:12563 (COO—2093-45) 
City Utilities of Springfield, MO (USA) 

Discussion series on PURPA related topics: information to 
customers, 6:12419 (DOE/RG/00335—03) 

Civil Engineering Lab. (Navy), Port Hueneme, CA (USA) 

Concrete sandwich construction for energy conservation. Final 
report, October 1975-September 1978, 6:12435 (AD-A— 
085446) 

Coast Guard, Washington, DC (USA) 

Regulatory analysis and environmental impact statement. 
Regulations to implement the results of the international 
conference on tanker safety and pollution prevention. Final 
report, 6:11965 (AD-A—085460) 

Colley Engineers and Constructors, Inc., Gardena, CA (USA) 

Binary module test. Final report, 6:12301 (EPRI-AP—1645) 

Colorado State Univ., Fort Collins (USA). Dept. of Chemistry 

Formation and transformation of organic species emitted from oil 
shale processing, 6:11988 (DOE/EV/04960—6) 

Colorado State Uniy., Fort Collins (USA). Dept. of Range Science 

Revegetation research on oil shale lands in the Piceance Basin, 
6:11914 (COO—4018-5) 





5C / ERA Vol. 6, No. 9 


Colorado Univ., Boulder (USA) 

Diagnostics of a glow discharge used to produce amorphous 
silicon films. Technical progress report, August 15, 1980- 
November 14, 1980, 6:12179 (SERI/PR—9053-1-T2) 

Multiphoton bibliography, 1979, 6:13028 (NBS-LP—92(Suppl.2)) 

Colorado Uniy., Denver (USA) 
Effects of internal gain assumptions in building energy 
calculations, 6:12455 (SERI/TP—721-1031) 
Columbia Univ., New York (USA) 
Thermonuclear burn in wall-confined plasmas, 6:13208 
Columbia Univ., New York (USA). Dept. of Biochemistry 

Biological and synthetic systems for production of hydrogen 
from water. Final report 1 Jun 75-31 Mar 80, 6:12096 (PB—80- 
200942) 

Columbia Univ., New York (USA). School of Engineering and 
Applied Science 

Interaction of graphite with a hot, dense deuterium plasma, 
6:12594 (DOE/ET/52008—1) 

— Engineering, Inc., Windsor, CT (USA). Nuclear Power 
pt. 


Industrial assessment of nonbackfittable PWR design 
modifications. Final report, 6:12378 (CEND—385) 
Conoco Coal Development Co., Library, PA (USA). Research Div. 
Recycle slurry oil characterization. Quarterly report No. 1, 
October 1-December 31, 1980, 6:11885 (DOE/PC/30027—4) 
Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies 
Spin effects in perturbative quantum chromodynamics, 6:13106 
(SLAC-PUB—2656) 
Cullen Coll. of Engineering, Houston, TX (USA) 
Cooling waiter recycle by softening. Final report 1 May 77-1 Nov 
79, 6:12680 (PB—80-200959) 


D 


Dartmouth Coll., Hanover, NH (USA). Thayer School of Engineering 

Factors hindering the development of small-scale municipal 
hydropower: a case study of the Black River project in 
Springfield, Vermont, 6:12117 (DOE/RA/04895—1) 

Demetriou (Angelos C.), Washington, DC (USA) 

Energy-Integrating Master Plan for the City of Atlantic City, 
New Jersey: energy conservation element. Volume 3, 6:12523 
(DOE/CS/20614—T 1) 

— of Energy, Aiken, SC (USA). Savannah River Operations 
ice 


Report on discussions with owners of potential spent fuel storage 
facilities, 6:12019 (DOE/SR—0008) 

Department of Energy, Grand Forks, ND (USA). Grand Forks 
Energy Technology Center 

Low-rank coal publications contributed by Grand Forks Energy 
Technology Center, United States Department of Energy, 
1939-1979, 6:11872 (GFETC/IC—80/1) 

a ent of Energy, Grand Junction, CO (USA). Grand Junction 
ice 

Historical review of uranium-vanadium in the eastern Carrizo 
Mountains, San Juan County, New Mexico and Apache 
County, Arizona, 6:12015 (DOE/GJ/01664—T 1) 

—— ent of Energy, Oak Ridge, TN (USA). Technical Information 
nter 

Energy: social and economic aspects. A bibliography, 6:12825 
(DOE/TIC—3383) 

Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6:12366 (DOE/TIC—8200(Rev.42)) 

Department of Energy, Washington, DC (USA) 

Final Environmental Impact Statement: solvent refined Coal-II 
demonstration project, Fort Martin, Monongalia County, West 
Virginia, 6:11915 (DOE/EIS—0069/V 1) 

Final Environmental Impact Statement: solvent refined Coal-II 
demonstration project, Fort Martin, Monongalia County, West 
Virginia, 6:11916 (DOE/EIS—0069/V 2) 

Secretary's annual report to Congress. Volume II. Budget 
highlights, 1982, 6:12402 (DOE/S—0010(81)(Vol.2)) 

Department of Energy, Washington, DC (USA). Assistant Secretary 
for Conservation and Solar Energy 

Distributed thermal energy storage in the residential sector: 
commercialization-readiness assessment and implementation 
strategy, 6:12438 (DOE/CS—0195) 


DU PONT DE NEMOURS (E.I.) 


Department of Energy, Washington, DC (USA). Assistant Secretary 
for Environment 

Matrix methods to analyze long-range transport of air pollutants, 
6:12741 (DOE/EV—0127) 

Department of Energy, Washington, DC (USA), Assistant Secretary 
for Nuclear Energy 

Uranium Mill Tailings Remedial Action Program. Annual status 
report, 6:12064 (DOE/NE—0011) 

Department of Energy, Washington, DC (USA). Assistant Secretary 
for Policy and Evaluation 

State of competition in gasoline marketing. Book I. A study of 
refiner subsidization. Book II. An analysis of the subpoenaed 
documents (as required by Title III of the Petroleum 
Marketing Practices Act). Final report, 6:11958 (DOE/PE— 
0026) 

Department of Energy, Washington, DC (USA). Energy Information 
A istration 

Natural gas production and consumption 1979, 6:11971 (DOE/ 
EIA—0131(79)) 

Short-term energy outlook. Volume II. Methodology, 6:12407 
(DOE/EIA—0202/4-2) 

Department of Energy, Washington, DC (USA). Office of 
Competition 

Coal competition: prospects for the 1980s, 6:11948 (DOE/PE— 
0027) 

Department of Energy, Washington, DC (USA). Office of 
Environmental Compliance and Overview 

Residential Conservation Service Program: expansion to 
multifamily and commercial buildings. Environmental Impact 
Statement; draft supplement, 6:12439 (DOE/EIS—0050-DS) 

Department of Energy, Washington, DC (USA). Office of Industrial 
Relations 

Comparison of Compensation paid scientists and engineers in 
research and development. DOE National Survey of 
Compensation, 1980 data, 6:13253 (DOE/AD—0027/3) 

Department of Energy, Washington, DC (USA). Office of Program 
Coordination 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6:12826 
(DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and indexes, 
6:12827 (DOE/EV—0057/2(Vol.2)) 

Department of Transportation, Washington, DC (USA). Office of the 
Secretary 

Energy conservation potential of off-highway recreational motor 

vehicles. Report to the congress, 6:12459 (PB—80-208408) 
Dow Chemical U.S.A., Midland, MI 

Michigan Basin maps showing oil and gas production in the 

Devonian-Mississippian shale sequence, 6:11955 (FE—2346-60) 
Duke Univ., Durham, NC (USA). Dept. of Mechanical Engineering 
and Materials Science 

Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. First quarterly progress report, 1 January 
1979-31 March 1979, 6:12151 (DOE/ET/23035—1) 

Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Final report, 1 January 1979-31 May 1980, 
6:12152 (DOE/ET/23035—4) 

Preparation and characterization of hydrogenated amorphous 
boron thin films and thin film solar cells produced by glow 
discharge decomposition methods. Final report, 1 January 
1979-31 May 1980, 6:12155 (DOE/ET/23041—4) 

Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab. 

Ion exchange processes for decontaminating alkaline radioactive 
waste, 6:12039 (DP-MS—80-91) 

Long-term high-level waste technology. Composite quarterly 
technical report, July-September 1980, 6:12036 (DP—80-157-3) 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemicai and 
stream sediment reconnaissance, 6:11996 (GJBX—40(81)) 

Parametric study of geohydrologic performance characteristics 
for geologic waste repositories, 6:!2037 (DP—1555) 

Proportional counting techniques for routine tritium analyses at 
environmental levels, 6:12820 (DP-MS—80-104) 

Salt removal from tanks containing high-level radioactive waste, 
6:12038 (DP-MS—80-56) 





DU PONT DE NEMOURS (E.I.) 


Du Pont de Nemours (E.1.) and Co., Aiken, SC (USA). Savannah 
River Plant 
Corrosion of assemblies in fuel-storage basins at Savannah River 
Plant, 6:12568 (DPSPU—80-30-12) 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (USA) 
Synfuel program analysis. Volume II. WENVAL users manual, 
6:12417 (DOE/RA/00001—TS5(Vol.2)) 
Duracell International, Inc., Burlington, MA (USA). Lab. for 
Physical Science 
Lithium-thiony] chloride battery. Quarterly report No. 5, 1 
November 1979-31 January 1980, 6:12400 (AD-A—085661) 


Eagle-Picher Industries, Inc., Joplin, MO (USA). Couples Dept. 

Cadmium electrode investigation. Final report, 16 July-4 
December 1979, 6:12401 (AD-A—085669) 

East Carolina Univ., Greenville, NC (USA) 

Convoy electron production by | to 8.5 MeV/u highly ionized 
ions traversing polycrystalline solids and axial channels in gold, 
6:13021 (CONF-810109—1) 

East Tennessee State Univ., Johnson City (USA). Dept. of 
Environmental Health 

Study of the treatability of wastewater from a coal gasification 
plant. Supplementary report, July 15-December 31, 1980, 
6:11909 (DOE/ET/00234—32) 

Eaton Operating Co., Inc., Houston, TX (USA) 

Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume I. Completion and testing, 6:12304 (DOE/ 
ET/27081—1(Vol.1)) 

Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume II. Well test data, 6:12305 (DOE/ET/ 
27081—1(Vol.2)) 

Economics, Statistics, and Cooperatives Service, Washington, DC 
(USA). Economic Development Div. 

An introduction to the COALTOWN impact assessment model. 
Staff report, 6:12415 (PB—80-203375) 

Economics, Statistics, and Cooperatives Service, Washington, DC 
(USA). National Economics Div. 

Gasohol: prospects and implications. Agricultural economic 
report, 6:12424 (PB—80-202112) 

EG and G GeoMetrics, Sunnyvale, CA (USA) 

Aerial gamma ray and magnetic survey danville quadrangle 
Indiana and Illinois. Final report, 6:12003 (GJBX—48(81)) 

Aerial gamma ray and magnetic survey Fort Dodge quandrangle 
Iowa. Final report, 6:12002 (GJBX—47(81)) 

Aerial gamma ray and magnetic survey Fort Wayne quadrangle 
Indiana, Ohio, and Michigan. Final report, 6:12004 (GJBX— 
49(81)) 

Aerial gamma ray and magnetic survey Omaha quadrangle Iowa 
and Nebraska. Final report, 6:12001 (GJBX—46(81)) 

EG and G Idaho, Inc., Idaho Falls (USA) 

Demonstration of a fuel-saving system for paint-curing ovens, 
6:12471 (DOE/CS/40009—T1) 

Prototype geothermal power plant summary of operation for 
automatic-run test phase, 6:12300 (EGG—2078) 

Shielding gas composition and electrode geometry influence on 
are properties, 6:12643 (CONF-810404—1) 

EIC Corp., Newton, MA (USA) 

Methanol-based heat pump for solar heating, cooling and storage. 
Phase II. Final report, July 1, 1978-June 30, 1979, 6:12228 
(SAND—78-8182) 

Electric Power Research Inst., Palo Alto, CA (USA) 

Extraction procedure and utility industry solid waste. Final 
report, 6:12379 (EPRI-EA—1667) 

Seminar proceedings: municipal solid waste as a utility fuel, 
6:12331 (EPRI-WS—79-225) 

Ellis (George S.), Chardon, OH (USA) 

Ethanol production by vapor compression distillation, 6:12109 
(DOE/RS5/10240—01) 

Elrick and Lavidge, Chicago, IL (USA) 

Pacific Northwest residential energy survey: report for 
Bonneville Power Administration and Pacific Northwest 
Utilities Conference Committee, 6:12441 (DOE/TIC—11406) 


ERA Vol.6,No.9/ 6C 


Energetics Corp., Richardson, TX (USA) 

Direct application of geothermal energy at the L’eggs Product 
Plant, Las Cruces, New Mexico. Final report, 6:12318 (DOE/ 
ID/12047—3) 

Energy, Inc., Kent, WA (USA) 

LWR design decision methodology: Phase II. Final report, 
6:12390 (ALO—133) 

Energy Materials Corp., Harvard, MA (USA) 

Low Cost Solar Array Project. Task I. Silicon material. Gaseous 
melt replenishment system. Fifth quarterly progress report, 17 
April-17 July 1980, 6:12165 (DOE/JPL/955269—80/5) 

Environmental Protection Agency, Ann Arbor, MI (USA) 

An investigation of the fuel economy effects of tire related 
parameters. Technical report, 6:12457 (PB—80-201007) 

Carbon balance and volumetric measurements of fuel 
consumption. Technical report, 6:12456 (PB—80-200801) 

Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring Systems Lab. 

Animal investigation program 1978 annual report: Nevada Test 

Site and vicinity, 6:12794 (DOE/DP/0059—038) 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. 

Impact of natural hydrocarbons on air quality, 6:12755 (PB—80- 
202377) 

Passenger car hydrocarbon emissions speciation. Final report, 
6:12758 (PB—80-203136) 

Environmental Protection Agency, Research Triangle Park, NC 
(USA). Monitoring and Data Analysis Div. 

Procedures for the preparation of emission inventories for 
volatile organic compounds. Volume II: emission inventory 
requirements for photochemical air quality simulation models, 
6:12754 (PB—80-202229) 

Environmental Protection Agency, Research Triangle Park, NC 
(USA). Office of Air Quality Planning and Standards 

Electric arc furnaces in ferrous foundries - background 
information for proposed standards, 6:12783 (PB—80-202997) 

Guidance for collection of ambient non-methane organic 
compound (NMOC) data for use in 1982 ozone SIP 
development, and network design and siting criteria for the 
NMOC and NOx monitors, 6:12764 (PB—80-206030) 

Source category survey: mineral wool manufacturing industry. 
Final report, 6:12782 (PB—80-202781) 

Equity Oil Co., Sait Lake City, UT (USA) 

BX in situ oil shale project. Quarterly technical progress report, 

March 1, 1980-May 31, 1980, 6:11984 (FE—1747-12) 
EUS, Inc., Pittsburgh, PA (USA) 

Survey of utility load management and energy conservation 

projects. Final report, 6:12418 (EPRi-EM—1606) 
Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA) 

Annular tank mixing study, 6:12645 (ENICO—1070) 

Control of corrosion in an aqueous nuclear fuel storage basin, 
6:12017 (CONF-810402—1) 

Flexural type ultrasonic liquid-in-line detectors with multiplexing 
electronics, 6:12085 (ENICO—1071) 

Pilot-plant development of an electrolytic: second-cycle waste 
calcination flowsheet, 6:12040 (ENICO— 1045) 

Exxon Research and Engineering Co., Florham Park, NJ (USA) 

EDS coal liquefaction process development. Phase V. EDS 
Commercial Plant. Interim report, 6:11888 (FE—2893-59) 

Guidelines for NOx control by combustion modification for coal- 
fired utility boilers. procedures for reduction of NOx emissions 
and maximization of boiler efficiency. Special report Jun 74- 
Dec 79, 6:12749 (PB—80-200595) 
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Thin film polycrystalline silicon solar cells. Quarterly report No. 
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Gulf Research and Development Co., Pittsburgh, PA (USA). Dept. of 
Chemicals and Minerals 
Effects of components of synfuels on soot formation. Quarterly 
technical progress report Number 1, October 1-December 31, 
1980, 6:11944 (DOE/PC/30307—T1) 


H 


Hanford Engineering Development Lab., Richland, WA (USA) 

HEDL/SERI photovoltaic program. Annual report, 6:12169 
(HEDL-TC—1835) 

Phantom dissolution leach model, 6:12041 (HEDL-SA—2242-FP) 

Spent-fuel-stabilizer screening studies, 6:12042 (HEDL-SA— 
2252) 

Tenth ADIP quarterly progress report, 6:13252 (HEDL—6864) 

Harvard Univ., Cambridge, MA (USA). Lyman Lab. of Physics 

Introduction to weak interaction theories with dynamical 

symmetry breaking, 6:13097 (DOE/ER/01545—276) 
High Life Helicopters, Inc., Puyallup, WA (USA) 

Airborne gamma-ray spectrometer amd magnetometer survey: 
San Francisco quadrangle (California). Final report, 6:12005 
(GJIBX—50(81)(Vol.2)(SanFrancisco)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Jose quadrangle (California). Final report, 6:12006 
(GJBX—50(81)(Vol.2)(SanJose)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Cruz quadrangle (California). Final report, 6:12007 
(GIBX—50(81)(Vol.2)(SantaCruz)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Rosa quadrangle (California). Final report, 6:12009 
(GJBX—51(81)(Vol.2)(SantaRosa)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sacramento quadrangle (California). Final report, 6:12008 
(GJBX—51(81)(Vol.2)(Sacramento)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Francisco Quadrangle, San Jose Quadrangle, Santa Cruz 
Quadrangle, California. Final report, 6:12014 (GJBX— 
50(81)(Vol.1)(SanFran.)) 

Hittman Associates, Inc., Columbia, MD (USA) 

Analysis of selected samples for metals uptake. Draft report 
(final) Sep 78-Mar 79, 6:12793 (PB—80-200363) 

Models for residential- and commercial-sector energy- 
conservation analysis: applications, limitations, and future 
potential. Final report, 6:12440 (DOE/PE/70044—T3) 

Hoffman-Muntner Corp., Silver Spring, MD (USA) 
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natural-gas curtailments, 6:12470 (DOE/CS/30536—T3) 
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A special report to the president and the congress. Reorganizing 
the federal effort in oceanic and atmospheric affairs. Volume 
II: background, 6:12824 (PB—80-206097) 
Engineering in the ocean; a report for the Secretary of 
Commerce, 6:12804 (PB—80-204787) 





11C / ERA Vol. 6, No. 9 


National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 
Characterization of the near-term electric vehicle (ETV-1) 
breadboard propulsion system over the SAE J227a driving 
schedule D, 6:12546 (DOE/NASA/51044—15) 
Electronically commutated dc motors for electric vehicles, 
6:12545 (DOE/NASA/51044—14) 
Evaluation of candidate stirling engine heater tube alloys for 
1000 hours at 760°C, 6:12543 (DOE/NASA/1040—18) 
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aerospace abstracts data base). Report for 1976-May 80, 
6:12670 (PB—80-8 13504) 

New York State Dept. of Environmental Conservation, Albany 
(USA). Div. of Marine Resources 

A study of the striped bass in the marine district of New York 
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particulate emissions, instructor's guide, 6:12766 (PB—80- 
208895) 

Northwestern Univ., Evanston, IL (USA). Dept. of Chemical 
Engineering 

Mechanistic study of catalytic methanol synthesis. Progress 
report, 6:12108 (DOE/PC/30239—T1) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
“See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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report, 6 :12034 (DOE/EV—0005/21) 

Decontamination 

Current activities handbook: formerly utilized sites remedial 
action program, 6 :12079 (DOE/OR/20769—T 18) 

Federal government information handbook: formerly utilized 
sites remedial action program, 6 :12075 (DOE/OR/20769— 
T14) 

Florida state information handbook: formerly utilized sites 
remedial action program, 6 :12073 (DOE/OR/20769—T12) 

Illinois State information handbook: formerly utilized sites 
remedial action program, 6 :12083 (DOE/OR/20769—T22) 

Illinois state information handbook: formerly utilized sites 
remedial action program, 6 :12078 (DOE/OR/20769—T17) 

Maryland State information handbook: formerly utilized sites 
remedial action program, 6 :12080 (DOE/OR/20769—T19) 

Maryland state information handbook: formerly utilized sites 
remedial action program, 6 :12082 (DOE/OR/20769—T21) 

Missouri State information handbook: formerly utilized sites 
remedial action program, 6 :12076 (DOE/OR/20769—T15) 

New Mexico state information handbook: formerly utilized 
sites remedial action program, 6 :12081 (DOE/OR/20769— 
T20) 

New York state information handbook: formerly utilized sites 
remedial action program, 6 :12077 (DOE/OR/20769—T16) 

Oregon state information handbook: formerly utilized sites 
remedial action program, 6 :12074 (DOE/OR/20769—T 13) 

ORNL decontamination and decommissioning program, 6 
:12027 (CONF-800416—) 

Pennsylvania state information handbook: formerly utilized 
sites remedial action program, 6 :12084 (DOE/OR/20769— 
T23) 

Radiological survey of the former uranium recovery pilot and 
process sites, Gardinier, Incorporated, Tampa, Florida. Final 
report, 6 :12034 (DOE/EV—0005/21) 

Radiation Monitoring 

Radiological survey of the former uranium recovery pilot and 
process sites, Gardinier, Incorporated, Tampa, Florida. Final 
report, 6 :12034 (DOE/EV—0005/21) 

ABDOMEN 
Stopping Power 

Heavy-ion radiography applied to charged particle 

radiotherapy, 6 :12879 (LBL—11220) 
A-BOMB SURVIVORS 
Biological Radiation Effects 

Health effects of low-level radiation, 6 :12901 (CONF- 

8004 16—) 
ACCELERATION 
Two-Stream Instability 
Collective acceleration of protons in relativistic electron beam 
propagation in evacuated drift tubes, 6 :13039 
ACCELERATORS 
See also BROOKHAVEN AGS 
HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
STORAGE RINGS 
Uses 

Developments in accelerators and instrumentation relevant to 
imaging with charged particles and positron emitters, 6 
:12702 (LBL—12074) 

Vacuum Systems 

Fast-closing vacuum valve for high-current particle 

accelerators, 6 :12722 
ACES 
See QUARKS 





ACID ELECTROLYTE FUEL CELLS 
Vacuum Systems 


ACID ELECTROLYTE FUEL CELLS 


Cell module and fuel conditioner. 4th quarterly report, July- 
September 1980, 6 :12430 (DOE/NASA/0161—5) 
Electrocatalysts 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 3rd quarterly report, July- 
September 1980, 6 :12431 (DOE/NASA/0176—80/3) 
Hydrogen Generators 
Cell module and fuel conditioner. 4th quarterly report, July- 
September 1980, 6 :12430 (DOE/NASA/0161—5) 
ACID PHOSPHATES 
Impurities 
Measurement of trace elements in KH2PO, crystals by x-ray 
fluorescence spectrometry, 6 :12596 (UCID—18942) 
ACID RAIN 
Chemical Analysis 
Use of ion chromatography for analysis of MAP3S 
precipitation samples, 6 :12767 (PNL-SA—8425) 
ACTIVATED CARBON 
Sorptive Properties 
Study of the treatability of wastewater from a coal gasification 
plant. Supplementary report, July 15-December 31, 1980, 6 
:11909 (DOE/ET/00234—32) 
ACTIVATED SLUDGE PROCESS 
Kinetics 
Study of the treatability of wastewater from a coal gasification 
plant. Supplementary report, July 15-December 31, 1980, 6 
:11909 (DOE/ET/00234—32) 
ACUTE IRRADIATION 
Comparative Evaluations 
Cataractogenic effects of heavy charged particles in mice, 6 
:12924 (LBL—11220) 
Cellular damage and repair following heavy-ion irradiation, 6 
12906 (LBL—11220) 
Dose response for rat skin tumors induced by single and split 
doses of argon ions, 6 :12920 (LBL—11220) 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 
Life span studies on mice exposed to heavy charged particles 
or photons: preliminary results, 6 :12927 (LBL—11220) 
Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADSORPTION 
X Radiation 
Adsorption sites and bond lengths of iodine on Cu{111} and 
Cu{100} from surface extended x-ray-absorption fine 
structure, 6 :12584 
ADVANCED COMPONENTS TEST FACILITY 
Data Acquisition Systems 
Evaluation of hardware and software requirements for the 
Advanced Components Test Facility real time data 
collection system: experiences from two solar experiments, 6 
12211 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Chemical Analysis 
Chemical characterization of air particulate samples using x-ray 
absorption spectroscopy, 6 :12612 
Determination of plutonium in air and smear samples, 6 :12610 
(Y—2237) 
Deposition 
Studies on mathematical models for characterizing plume and 
drift behavior from cooling towers. Volume 5. Mathematical 
model for multiple-source (multiple-tower) cooling tower 
drift dispersion, 6 :12742 (EPRI-CS—1683(Vol.5)) 
Light Scattering 
Relative importance of atmospheric sulfates and nitrates in 
visibility reduction, 6 :12736 (BNL—28346) 
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Optical Properties 

Mount St. Helens related aerosol properties from solar 
extinction measurements, 6 :12768 (PNL-SA—8901) 

Relative importance of atmospheric sulfates and nitrates in 
visibility reduction, 6 :12736 (BNL—28346) 

Spatial Distribution 
TRAN-STAT statistics for environmental studies, No. 13, 6 
:12828 (PNL-SA—9051) 
Washout 
Clouds precipitation and air quality, 6 :12769 (PNL-SA—9056) 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AGGLUTINATION 
See ANTIGEN-ANTIBODY REACTIONS 
AGRICULTURAL WASTES 
See also MANURES 
Anaerobic Digestion 
Anaeriobic digestion for the 80's, 6 :12101 (CONF-800482—) 
Power Generation 

Economic justification for small scale biomass fueled electrical 

generating systems, 6 :12328 (CONF-800482—) 
Pyrolysis 

Chemicals from western hardwoods and agricultural residues. 
Appendix volume (manuscript copies). Semiannual report, 6 
:12173 (PB—80-201403) 

AIR FILTERS 
Performance Testing 

Development of a portable device to collect sulfuric acid 
aerosol. Final report Sep 76-Sep 78, 6 :12763 (PB—80- 
205198) 

AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
Chemical Analysis 

Evaluation of the basic gc/ms (gas chromatographic/mass 
spectrometric) computer analysis technique for pollutant 
analysis. Final report, 6 :12757 (PB—80-202716) 

Data Analysis 

Analysis of the St. Louis RAMS (regional air monitoring 
system) ambient particulate data. Volume I: Final report, 6 
:12760 (PB—80-203359) 

Analysis of the St. Louis RAMS (regional air monitoring 
system) ambient particulate data. Volume II: technical 
appendices, 6 :12761 (PB—80-203367) 

Environmental Transport 

Matrix methods to analyze long-range transport of air 

pollutants, 6 :12741 (DOE/EV—0127) 
Gas Analysis 

Guidance for the collection and use of ambient hydrocarbon 
species data in development of ozone control strategies. 
Final report May-Dec 79, 6 :12753 (PB—80-202120) 

Information Systems 

Environmental Assessment Data Systems, user guide, Gaseous 
Emissions Data system. Report for Sep 78-Sep 79, 6 :12750 
(PB—80-200876) 

Inventories 

Procedures for the preparation of emission inventories for 
volatile organic compounds. Volume II: emission inventory 
requirements for photochemical air quality simulation 
models, 6 :12754 (PB—80-202229) 

Mathematical Models 

Modeling approach to assess the impact of point source air 
pollutant emission on vegetation, 6 :12735 (ANL/EES-TM— 
113) 

Procedures for the preparation of emission inventories for 
volatile organic compounds. Volume II: emission inventory 
requirements for photochemical air quality simulation 
models, 6 :12754 (PB-—80-202229) 

Monitoring 

Analysis of the St. Louis RAMS (regional air monitoring 
system) ambient particulate data. Volume I: Final report, 6 
:12760 (PB—80-203359) 

Pollution Sources 

Impact of natural hydrocarbons on air quality, 6 :12755 (PB— 

80-202377) 
Precipitation Scavenging 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
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Sampling 

Guidance for the collection and use of ambient hydrocarbon 
species data in development of ozone control strategies. 
Final report May-Dec 79, 6 :12753 (PB—80-202120) 

Statistics 

Analysis of the St. Louis RAMS (regional air monitoring 
system) ambient particulate data. Volume II: technical 
appendices, 6 :12761 (PB—80-203367) 

AIR POLLUTION ABATEMENT 
Financial Incentives 

Incentives for technological innovation in air pollution 
reduction: an ETIP policy research series. Volume 4: 
analysis of the rationale and public comment regarding 
EPA's proposed regulation on regional consistency. Final 
report, 6 :12412 (PB—80-203730) 

AIR POLLUTION CONTROL 
Feasibility Studies 

Feasibility and costs of applying NOx controls on stationary 
emission sources in California. Final report, 6 :12747 (PB— 
80-200355) 

Manuals 

APTI (Air Pollution Training Institute) Course 427: 
combustion evaluation, student manual, 6 :12784 (PB—80- 
207798) 

APTI (Air Pollution Training Institute) course 427: 
combustion evaluation, instructor's guide, 6 :12765 (PB—80- 
207806) 

APTI (Air Pollution Training Institute) course 413: control of 
particulate emissions, instructor's guide, 6 :12766 (PB—80- 
208895) 

Technology Assessment 

Survey of air pollution control technology, research and 
development; public and private roles in undertaking and 
stimulating innovation: survey of eight air pollution control 
technology innovations. Final report, 6 :12746 (PB—80- 
199177) 

AIR POLLUTION MONITORS 
Design 

A tunable diode laser stack monitor for sulfuric acid vapor. 

Final report Sep 78-Mar 80, 6 :12756 (PB—80-202690) 
Field Tests 

A tunable diode laser stack monitor for sulfuric acid vapor. 

Final report Sep 78-Mar 80, 6 :12756 (PB—80-202690) 
Site Selection 

Guidance for collection of ambient non-methane organic 
compound (NMOC) data for use in 1982 ozone SIP 
development, and network design and siting criteria for the 
NMOC and NOx monitors, 6 :12764 (PB—80-206030) 

Testing 
Y-12 development goals in pollutant discharge monitoring, 6 
:12814 (CONF-800416—) 
AIR QUALITY 
Cost Benefit Analysis 
Air commission joins Clean Air Act debate, 6 :12829 
Manuals 

Guidance for the collection and use of ambient hydrocarbon 
species data in development of ozone control strategies. 
Final report May-Dec 79, 6 :12753 (PB—80-202120) 

Mathematical Models 
Mass-consistent modeling, revisited, 6 :12288 (UCID—18884) 
Standards 

Nitrogen oxides from coal combustion: environmental effects 

(250 references), 6 :11945 (ICTIS/TR—10) 
AIR SOURCE HEAT PUMPS 
Comparative Evaluations 

Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S52) 

Life-Cycle Cost 

Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 

Performance 

Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 


AIR TRANSPORT 
Risk Assessment 
Aviation safety: hazardous materials handling. Hearing before 
a Subcommittee of the Committee on Government 
Operations, House of Representatives, Ninety-Sixth 
Congress, Second Session, 6 :12898 
ALABAMA 
Geological Surveys 
General geology, geophysics, and seismicity of northwest 
Alabama. Technical report Apr 79-Apr 80, 6 :12961 
(NUREG/CR—1519) 
Geophysical Surveys 
General geology, geophysics, and seismicity of northwest 
Alabama. Technical report Apr 79-Apr 80, 6 :12961 
(NUREG/CR—1519) 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 
Seismic Surveys 
General geology, geophysics, and seismicity of northwest 
Alabama. Technical report Apr 79-Apr 80, 6 :12961 
(NUREG/CR—1519) 
ALASKA 
Geochemical Surveys 
Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—-8681-MS) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 
ALASKA GAS PIPELINE 
Construction 
Quarterly report No. 4 to the President and Congress on the 
construction of the Alaska Natura! Gas Transportation 
System, 6 :11977 (PB—80-202278) 
ALCATOR DEVICE 
Impurities 
Confinement of injected silicon in the Alcator-A tokamak, 6 
13193 
ALCOHOL FUELS 
See also ETHANOL FUELS 
Commercialization 
Outlook for transportation fuels, 6 :12421 (CONF-800482—) 
Financial Incentives 
DOE alcohol program, 6 :12422 (CONF-800482—) 
Legislative review (1979). 96th Congress, first session. Alcohol 
fuels tax incentives. A summary: alcohol fuels provisions of 
the crude oil windfall profit tax act, 6 :12112 (PB—80- 
201114) 
Government Policies 
DOE alcohol program, 6 :12422 (CONF-800482—) 
ALGAE 
See also PHYTOPLANKTON 
Hydrogen Production 
Hydrogen production by photosynthesis, 6 :12140 (CONF- 
810116—1) 
ALKALINE PHOSPHATASE 
Comparative Evaluations 
Flow cytoenzymology of the early differentation of mouse 
embryonal carcinoma cells, 6 :12860 
ALKENES 
See also CYCLOALKENES 
ETHYLENE 
PENTENES 
Fischer-Tropsch Synthesis 
Fluidized bed pyrolysis to gases containing olefins, 6 :12141 
(COO—2982-63) 





ALKENES 
Fischer-Tropsch Synthesis 


ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYL RADICALS 
See also METHYL RADICALS 
Electron Spin Resonance 
EPR evidence for the formation of the hexamethylethane 
radical cation by charge transfer in a freon matrix, 6 :12637 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286 
Creep 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Materials Testing 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Tensile Properties 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
ALLOY-HT-9 
Fracture Properties 

Tenth ADIP quarterly progress report, 6 :13252 (HEDL— 

6864) 
ALLOY-N-155 
Creep 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Materials Testing 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Tensile Properties 
Evaluation of candidate stirling engine heater tube alloys for 
1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
ALLOYS 
See also BRAZING ALLOYS 
Fabrication 

Deburring: technical capabilities and cost-effective approaches. 

Lessons | and 2, 6 :12561 (BDX—613-2284) 
Machining 

Deburring: technical capabilities and cost-effective approaches. 

Lessons 1 and 2, 6 :12561 (BDX—613-2284) 
Mechanical Properties 

Deburring: technical capabilities and cost-effective approaches. 

Lessons 1 and 2, 6 :12561 (BDX—613-2284) 
Surface Finishing 

Deburring: technical capabilities and cost-effective approaches. 

Lessons 1 and 2, 6 :12561 (BDX—613-2284) 
Wear 

Microstructural effects in abrasive wear. Quarterly progress 
report, 1 September 1980-1 December 1980, 6 :12566 
(DOE/ET/10460—15) 

ALPHA REACTIONS 
Fragmentation 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogcochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Alpha Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
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Argon 40 Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Carbon 12 Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Corrosion 
Corrosion of assemblies in fuel-storage basins at Savannah 
River Plant, 6 :12568 (DPSPU—80-30-12) 
Joints 
Residual stress of diffusion bonded aluminum-to-stainless steel 
joins. Final report, 6 :12581 (UCRL—15326) 
Laser-Radiation Heating 
Simple model of energy deposition by suprathermal electrons 
in laser-irradiated targets, 6 :13239 
Materials Recovery 
Coal fly ash: a potential resource for aluminium and titanium, 6 
:11910 (IS-M—298) 
Proton Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
ALUMINIUM 27 TARGET 
Oxygen 16 Reactions 
Coincidence study of the 7’ Al(**O, '*Ca)?’Al reaction at 65 
MeV, 6 :13120 (DOE/ER/01388—480) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Emission Spectra 
Soft x-ray emission from Li—Mg and Li—Al alloys and 
comparisons with KKR-CPA calculations, 6 :12587 
Physical Radiation Effects 
Microstructure of irradiated Ti-70A and Ti-6A1-4V (Nickel 
and helium ions), 6 :12590 
Superconductivity 
Critical currents at high fields in NbsAl multifilamentary wires, 
6 :13148 (BNL—28875) 
X-Ray Emission Analysis 


Soft x-ray emission from Li—Mg and Li—Al alloys and 
comparisons with KKR-CPA calculations, 6 :12587 
ALUMINIUM BASE ALLOYS 
Corrosion 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 
ALUMINIUM OXIDES 


See also SPINELS 
Chemical Vapor Deposition 
Thin film gallium arsenide solar cell research. Third quarterly 
project report, September 1, 1980-November 30, 1980, 6 
:12178 (SERI/PR—9002-3-T1) 
Electric Conductivity 
Optical spectra of MgAl2O, crystals exposed to ionizing 
radiation, 6 :12604 (ORO—5866-12) 
Physical Radiation Effects 
Optical spectra of MgAl2O, crystals exposed to ionizing 
radiation, 6 :12604 (ORO—5866-12) 
Sorptive Properties 
Hydrogen spill-over on alumina - a study by infrared 
spectroscopy. Technical report, 6 :12614 (AD-A—084853) 
Removal of gaseous fluorides, 6 :12032 (CONF-800416—) 
ALUMINIUM SILICATES 
Microstructure 
Some etching studies of the microstucture and composition of 
large aluminosilicate particles in fly ash from coal-burning 
power plants, 6 :12770 
AMERICIUM 
Specific Heat 
Thermodynamic functions of Americium metal, 6 :12588 
AMERICIUM 241 
Radioecological Concentration 
Analysis of core soil and water samples from the Cactus Crater 
Disposal Site at Enewetak atoll, 6 :12798 (UCID—18935) 
AMINO ACIDS 
See also ASPARTIC ACID 


HOMOCYSTEINE 
THYROXINE 
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Radiolysis 
Hydrogen abstraction and one-electron oxidation in nickel(II)- 
iminodiacetate complexes, 6 :12636 
AMINOETHANESULFONIC ACID 
See TAURINE 
AMINOSUCCINIC ACID 
See ASPARTIC ACID 
AMMONIA 
Biological Effects 
Behavioral evaluation of sensory irritation evoked by ammonia, 
6 :12951 
Stimulation of dark CO: fixation by ammonia in isolated 
mesophyll cells of Papaver somniferum L., 6 :12851 
Production 
Seattle experience: conversion of solid waste to fuels or 
chemicals, 6 :12526 
Synthesis 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
12556 
Study of NH; formation and its control in the NO/sub x/ 
catalyst system. Paper 760200, 6 :12555 
Synthesis of ammonia on uranium catalysts, 6 :12114 
AMNION CELLS 
See EMBRYONIC CELLS 
AMP 
(Adenosine monophosphate.) 
Chemical Activation 
Parathyroid hormone-sensitive adenylate cyclase system in 
plasma membranes of rat liver, 6 :12871 
AMPHIBIANS 
Population Dynamics 
Terrestrial activity, abundance, diversity of amphibians in 
differently managed forest types, 6 :12787 
Species Diversity 
Terrestrial activity, abundance, diversity of amphibians in 
differently managed forest types, 6 :12787 
ANAPHASE 
See MITOSIS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANHARMONIC OSCILLATORS 
Eigenstates 
Coherent states for general potentials. VI. Conclusions about 
the classical motion and the WKB approximation, 6 :13153 
ANIMAL CELLS 


See also CRYPT CELLS 
EMBRYONIC CELLS 
NERVE CELLS 
RESPIRATORY TRACT CELLS 
STEM CELLS 
TUMOR CELLS 


Biological Radiation Effects 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
Cellular damage and repair following heavy-ion irradiation, 6 
:12906 (LBL—11220) 
Effects of combined low- and high-LET radiations, 6 :12907 
(LBL—11220) 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Bragg Curve 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Classification 
Classification of cultured mammalian cells by shape analysis 
and pattern recognition, 6 :12859 
Comparative Evaluations 
Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Karyotype 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
Labelling 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 


ANTINEUTRON REACTIONS 
Annihilation 


Mitotic Delay 

Heavy-ion cell-cycle response and progression effects, 6 :12910 

(LBL—11220) 
Mitotic Index 

Heavy-ion cell-cycle response and progression effects, 6 :12910 

(LBL—11220) 
Radiation Chemistry 
Macromolecular lesions and cellular radiation chemistry, 6 
:12908 (LBL—11220) 
ANIONS 
Photochemical Energy Storage 
Solar energy utilization by carbanion photolysis, 6 :12192 
Photolysis 
Solar energy utilization by carbanion photolysis, 6 :12192 
ANNELIDS 
Behavior 

Induction of suspension feeding in spionid polychaetes by high 

particulate fluxes, 6 :12832 
ANNUAL CYCLE ENERGY SYSTEM 
Comparative Evaluations 

Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 

Life-Cycle Cost 

Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 

Performance 

Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 

ANOXIA 
Seasonal Variations 
Seasonal oxygen depletion in Chesapeake Bay, 6 :12806 
ANTIGEN-ANTIBODY REACTIONS 
Mathematical Models 

Theoretical studies of clonal selection: minimal antibody 
repertoire size and reliability of self-non-self discrimination, 6 
:12863 

ANTIGENS 
See also TOXINS 
Receptors 

Theoretical studies of clonal selection: minimal antibody 
repertoire size and reliability of self-non-self discrimination, 6 
:12863 

ANTIMITOTIC DRUGS 
See also MITOMYCIN 
Mutagenesis 

DNA crosslinking, sister-chromatid exchange and specific- 

locus mutations, 6 :12869 
ANTIMONY 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

ANTIMONY CHLORIDES 
Chemical Reactions 

Hydride abstraction from 9,10-dihydroanthracene and 5,12- 
dihydronaphthacene in an aprotic molten salt medium, 6 
:12625 

ANTINEUTRON REACTIONS 
Annihilation 
Measurement of the antineutron-proton cross section at low 
energy, 6 :13075 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
See INSECTS 





ANVIL POINTS RESEARCH FACILITY 
Annihilation 


ANVIL POINTS RESEARCH FACILITY 
Environmental Effects 
Analysis of selected samples for metals uptake. Draft report 
(final) Sep 78-Mar 79, 6 :12793 (PB—80-200363) 
APOLIPOPROTEINS 
Biochemical Reaction Kinetics 
Interaction of human plasma high density lipoprotein HDL2 
with synthetic saturated phosphatidylcholines, 6 :12846 
Interaction of human plasma high-density lipoprotein 
HDL/sub 2b/ with discoidal complexes of 
dimyristoylphosphatidylcholine and apolipoprotein A-I, 6 
:12848 
Structural Chemical Analysis 
Apolipoproteins and the structural organization of plasma 
lipoproteins: human plasma high density lipoprotein-3, 6 
:12850 
AQUACULTURE 
Research 
Ocean farms, 6 :12138 (CONF-800482—) 
AQUATIC ECOSYSTEMS 
Anaerobic Digestion 
Anaeriobic digestion for the 80's, 6 :12101 (CONF-800482—) 
Mathematical Models 
Perturbation analysis of the New York Bight, 6 :12819 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also AMPHIBIANS 
BENTHOS 


CRUSTACEANS 
FISHES 


Research Programs 
Engineering in the ocean; a report for the Secretary of 
Commerce, 6 :12804 (PB—80-204787) 
AQUIFERS 
Energy Storage 
Large-scale energy storage in district-heating systems, 6 :12527 
Flow Models 
Hanford groundwater modeling: a numerical comparison of 
Bayesian and Fisher parameter estimation techniques, 6 
:12957 (RHO-C—24) 
Hydrology 
Basalt aquifer identification correlation and sampling activities. 
History of wells, DB-12, DB-13, DB-14, 6 :12057 (RHO- 
LD—138) 
Mathematical Models 
Hanford groundwater modeling: a numerical comparison of 
Bayesian and Fisher parameter estimation techniques, 6 
:12957 (RHO-C—24) 
Physical Properties 
Aquifer thermal energy storage: a numerical simulation of 
Auburn University field experiments, 6 :12398 (LBL—10210) 
ARC FURNACES 
Air Pollution Control 
Electric arc furnaces in ferrous foundries - background 
information for proposed standards, 6 :12783 (PB—80- 
202997) 
Maximum Acceptable Contamination 
Electric arc furnaces in ferrous foundries - background 
information for proposed standards, 6 :12783 (PB—80- 
202997) 
ARC WELDING 


See also GAS TUNGSTEN-ARC WELDING 
SHIELDED METAL-ARC WELDING 


Automation 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter 
technical progress report for period ending September 28, 
1980, 6 :12644 (DOE/ET/13511—-T4) 
ARCTIC REGIONS 
Carbon Cycle 
Carbon dioxide effects research and assessment program. 
Carbon balances in northern ecosystems and the potential 
effect of carbon dioxide induced climatic change, 6 :12792 
(CONF-8003118—(Summ.)) 
ARGENTINA 
Energy Policy 
Solar energy in Argentina: a profile of renewable energy 
activity in its national context, 6 :12120 (SERI/SP—763-719) 
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Energy Sources 
Solar energy in Argentina: a profile of renewable energy 
activity in its national context, 6 :12120 (SERI/SP—763-719) 
Solar Energy 
Solar energy in Argentina: a profile of renewable energy 
activity in its national context, 6 :12120 (SERI/SP—763-719) 
ARGILLITE 
Chemical Properties 
United States National Waste Terminal Storage argillaceous 
rock studies, 6 :12033 (CONF-810217—6) 
Physical Properties 
United States National Waste Terminal Storage argillaceous 
rock studies, 6 :12033 (CONF-810217—6) 
Thermal Conductivity 
United States National Waste Terminal Storage argillaceous 
rock studies, 6 :12033 (CONF-810217—6) 
ARGON 
Plasma shielding effects on ionic recombination, 6 :13048 
Bragg Curve 
Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 
Depth Dose Distributions 
Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 
Ion-Atom Collisions 
Competitive roles of reagent vibration and translation in the 
exothermic proton transfer reaction H* Z+Ar—HAr* +H, 6 
:13033 
Stopping Power 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
Structure Factors 
Effects of periodic boundary conditions on equilibrium 
properties of computer simulated fluids. I]. Application to 
simple liquids, 6 :13061 
ARGON 36 TARGET 
Deuteron Reactions 
J-dependent effects in tensor analyzing powers for the (d,a) 
reaction, 6 :13122 
ARGON 38 TARGET 
Deuteron Reactions 
J-dependent effects in tensor analyzing powers for the (d,a) 
reaction, 6 :13122 
ARGON 40 
Performance 
Triggered streamer chamber for the study of relativistic heavy 
ion collisions, 6 :12706 (UCR—34-P107-253) 
ARGON 40 BEAMS 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Bragg Curve 
Cellular damage and repair following heavy-ion irradiation, 6 
:12906 (LBL—11220) 
Experimental heavy particle physics, 6 :12692 (LBL—11220) 
Comparative Evaluations 
HZE particle effects in the mammalian brain: relevance to 
manned space flight (Mice), 6 :12926 (LBL—11220) 
Depth Dose Distributions 
Heavy-ion radiobiology of multicellular tumor spheroids, 6 
:12915 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
Oxygen Enhancement Ratio 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
RBE 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
Effects of combined low- and high-LET radiations, 6 :12907 
(LBL—11220) 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 
Relative biological effect of high Z, high LET charged 
particles for spermatogonial killing, 6 :12916 (LBL—11220) 
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Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
Side Effects 
Carcinogenesis with heavy-ion radiation in the harderian gland 
of mice, 6 :12923 (LBL—11220) 
Macromolecular lesions and cellular radiation chemistry, 6 
12908 (LBL—11220) 
ARGON 40 REACTIONS 
Fragmentation 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
ARGON IONS 
Side Effects 
Dose response for rat skin tumors induced by single and split 
doses of argon ions, 6 :12920 (LBL—11220) 
ARIZONA 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 
AROMATICS 


See also BENZENE 
CONDENSED AROMATICS 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 


Energy Transfer 
Photosensitized dissociation of di-tert-butyl peroxide. Energy 
transfer to a repulsive excited state, 6 :12629 
Waste Management 
Management of polychlorinated biphenyls at the ORGDP, 6 
:12791 (CONF-800416—) 
ARSENIC 
Abundance 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
Biological Effects 
Los Alamos Integrated Oil Shale Health and Environmental 
Program: a status report, 6 :12934 (LA—8665-SR) 
Removal 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
ARSENIC OXIDES 
Crystal Structure 
Crystal structure of paulmooreite, Pb2[As2O;]: dimeric arsenite 
groups, 6 :12970 
ASCITES TUMOR CELLS 
Cell Proliferation 
Changes in the electrical surface charge and transplantation 
properties of TA3 ascites tumor cells during short-term 
maintenance in an isotonic salt solution, 6 :12937 (LBL— 
11868) 
Pathological Changes 
Changes in the electrical surface charge and transplantation 
properties of TA3 ascites tumor cells during short-term 
maintenance in an isotonic salt solution, 6 :12937 (LBL— 
11868) 
Surface Properties 
Changes in the electrical surface charge and transplantation 
properties of TA3 ascites tumor cells during short-term 
maintenance in an isotonic salt solution, 6 :12937 (LBL— 
11868) 
ASCORBIC ACID 
Biological Effects 
Ascorbic acid inhibits replication and infectivity of avian RNA 
tumor virus, 6 :12889 
ASHES 
See also FLY ASH 
Chemical Analysis 
Catalytic effects in coal gasification. Quarterly report, April- 
June 1980, 6 :11892 (SAND—80-2151) 
Chemical Composition 
EDS coal liquefaction process development. Phase V. EDS 
Commercial Plant. Interim report, 6 :11888 (FE—2893-59) 
Mineralogy 
Catalytic effects in coal gasification. Quarterly report, April- 
June 1980, 6 :11892 (SAND—80-2151) 


AURORAE 
Charged-Particle Precipitation 


Waste Disposal 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
ASPARTIC ACID 
Chemical Reactions 
2-(hydroxymethyl)aspartic acid: synthesis, crystal structure, 
and reaction with a transaminase, 6 :12626 
Crystal Structure 
2-(hydroxymethy])aspartic acid: synthesis, crystal structure, 
and reaction with a transaminase, 6 :12626 
Synthesis 
2-(hydroxymethy])aspartic acid: synthesis, crystal structure, 
and reaction with a transaminase, 6 :12626 
ASPHALTS 
Heating 
Heating techniques for asphalt/aggregate mixtures. Final 
report, March-November 1979, 6 :12463 (AD-A—085355) 
ASTROCYTOMAS 
See NEOPLASMS 
ASTRONAUTS 
Biological Radiation Effects 
Abundances, energy and LET spectra of HZE particles in 
space, 6 :12989 (LBL—11220) 
Radiation Hazards 
Ionizing radiation risks to Satellite Power Systems (SPS) 
workers in space, 6 :12128 (DOE/ER—0094) 
ASTRONOMY 
Data Compilation 
Computer use of astronomical information and data, 6 :12985 
Information Systems 
Computer use of astronomical information and data, 6 :12985 
ASTROPHYSICS 
Ion-Atom Collisions 
Charge transfer on multiply charged ions with hydrogen and 
helium: quantal calculations, 6 :13052 
ATMOSPHERIC CHEMISTRY 
Information Needs 
Modelling ultraviolet radiation sources and the upper 
atmosphere: critical data needs, 6 :13057 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS 
Charge Distribution 
Calculation of the multipole potential from an arbitrary 
localized charge distribution, 6 :13145 
ATOMS 
Information Needs 
Modelling ultraviolet radiation sources and the upper 
atmosphere: critical data needs, 6 :13057 
Photoionization 
Trends in the theory of atomic photoionization, 6 :13051 
ATP-ASE 
Enzyme Activity 
Na*, K* -ATPase in HeLa cells after prolonged growth in low 
K* or ouabain, 6 :12836 
ATTACHED GREENHOUSES 
Economic Analysis 
Attached-sunspace designs: a nationwide economic appraisal, 6 
:12226 (LA-UR—81-406) 
AUGER MINING 
Economic Analysis 
Evaluation of high angle auger systems. Final report, 6 :11932 
(FE—8914-7(App.)) 
Inclined Strata 
Evaluation of high angle auger systems. Final report (Steeply 
pitching seams), 6 :11933 (FE—8914-7(Vol.1)) 
Mining Equipment 
Evaluation of high angle auger systems. Final report, 6 :11932 
(FE—8914-7(App.)) 
Production 
Evaluation of high angle auger systems. Final report, 6 :11932 
(FE—8914-7(App.)) 
AURORAE 
Charged-Particle Precipitation 
Dayside aurora, a signature of the dayside cusp and its 
correlation with substorm currents, 6 :13005 
AURORAL ELECTROJETS 
See ELECTROJETS 





AURORAL OVAL 
Charged-Particle Precipitation 


AURORAL OVAL 
Configuration 
Polar cap variations and the interplanetary magnetic field, 6 
:13006 
Electric Currents 
IMF changes and polar-cap electric fields and currents, 6 
:12992 
Electric Fields 
IMF changes and polar-cap electric fields and currents, 6 
:12992 
Interplanetary Magnetic Fields 
IMF changes and polar-cap electric fields and currents, 6 
:12992 
Magnetic Fields 
Control of the magnetopause by the interplanetary magnetic 
field, 6 :13013 
Size 
Polar cap variations and the interplanetary magnetic field, 6 
:13006 
Spatial Distribution 
Electric fields and currents in the Earth's magnetosphere, 6 
:13007 
Variations 
Control of the magnetopause by the interplanetary magnetic 
field, 6 :13013 
Polar cap variations and the interplanetary magnetic field, 6 
:13006 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AURORAL ZONES 
Computerized Simulation 
Anomalous dc resistivity and double layers in the auroral 
ionosphere, 6 :12987 (LA-UR—81-516) 
Electric Conductivity 
Anomalous dc resistivity and double layers in the auroral 
ionosphere, 6 :12987 (LA-UR—81-516) 
Electric Fields 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
Electrojets 
Magnetic substorm characteristics described by magnetic 
potential maps for 26 - 28 March 1976, 6 :13002 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
AUTOMOBILES 
Air Pollution Control 
Inter-Industry Emission Control Program 2 (IIEC-2). Program 
report No. 2, 6 :12553 
Catalytic Converters 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
12556 
Study of NH; formation and its control in the NO/sub x/ 
catalyst system. Paper 760200, 6 :12555 
Diesel Engines 
Data base for light-weight automotive diesel power plants. 
Volume I: Executive summary. Final report 30 Jun 76-30 
Jun 77, 6 :12533 (PB—80-204399) 
Data base for light-weight automotive diesel power plants. 
Volume II: discussion and results. Final report 30 Jun 76-30 
Jul 77, 6 :12534 (PB—80-204407) 
Data base for light-weight automotive diesel power plants. 
Volume III: miscellaneous data. Final report 30 Jun 76-30 
Jul 77, 6 :12535 (PB—80-204415) 
Exhaust Gases 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
12556 
Passenger car hydrocarbon emissions speciation. Final report, 6 
:12758 (PB—80-203136) 
Study of automotive emission control technology: emissions 
from future in-use vehicles, 1980-1985. Interim report No. 6, 
6 :12552 (PB—80-210230) 
Study of NHs formation and its control in the NO/sub x/ 
catalyst system. Paper 760200, 6 :12555 
Fuel Consumption 
An investigation of the fuel economy effects of tire related 
parameters. Technical report, 6 :12457 (PB—80-201007) 
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Carbon balance and volumetric measurements of fuel 
consumption. Technical report, 6 :12456 (PB—80-200801) 
Fuel Economy 
Effects of recent vehicle design changes on safety 
performance, executive summary. Final report Oct 77- 
Mar79, 6 :12458 (PB—80-204035) 
Fuel economy of automotive vehicles: a compendium of 
statistical interpretations, 6 :12530 (DOE/CS/50084—T1) 
Gas Turbine Engines 
Improved ceramic heat exchanger materials. Final report, 6 
:12532 (DOE/NASA/9698—2) 
Internal Combustion Engines 
Characterization of zirconia and titania engine exhaust gas 
sensors for air/fuel feedback control systems. Paper 760202, 
6 :12550 
Performance 
Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
12542 
More data on ORI variables. Paper 760196, 6 :12540 
Pollution Control Equipment 
Inter-Industry Emission Control] Program 2 (IIEC-2). Program 
report No. 2, 6 :12553 
Study of automotive emission control technology: emissions 
from future in-use vehicles, 1980-1985. Interim report No. 6, 
6 :12552 (PB—80-210230) 
Safety 
Effects of recent vehicle design changes on safety 
performance, executive summary. Final report Oct 77- 
Mar79, 6 :12458 (PB—80-204035) 
Spark Ignition Engines 
Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
12542 
More data on ORI variables. Paper 760196, 6 :12540 
ORI of today’s vehicles. Paper 760195, 6 :12539 
Stratified Charge Engines 
Performance characteristics of stratified charge vehicles with 
conventional fuels and gasoline blended with alcohol and 
water. Paper 760197, 6 :12541 
AUTOMOTIVE FUELS 
See also GASOLINE 
Antiknock Ratings 
Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
12542 
Influence of cooling system variables. SAE Paper 780595 (On 
automotive fuel economy, emissions, and octane number 
requirements), 6 :12538 
ORI of today’s vehicles. Part III. SAE Paper 780594, 6 :12537 
Fuel Additives 
Performance characteristics of stratified charge vehicles with 
conventional fuels and gasoline blended with alcohol and 
water. Paper 760197, 6 :12541 
Ignition 
Effect of additives on combustion of fuel for internal- 
combustion engines (Water-gasoline emulsions), 6 :12559 
Volatility 
Performance characteristics of stratified charge vehicles with 
conventional fuels and gasoline blended with alcohol and 
water. Paper 760197, 6 :12541 
AUTOMOTIVE INDUSTRY 
Meetings 
Physics in the automotive industry (APS/AAPT Topical 
Conference), 6 :12528 
Research Programs 
Physics in the automotive industry (APS/AAPT Topical 
Conference), 6 :12528 
AUTORADIOGRAPHS 
See IMAGES 
AWAY-FROM-REACTOR STORAGE 
Computerized Simulation 
Analysis by simulation of the disposition of nuclear fuel waste, 
6 :12020 (DOE/SR/01008—5) 
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AFR spent fuel storage program. Technical progress report, 
October 1980-December 1980, 6 :12016 (AGNS—47921- 
TPR-8) 

Research Programs 

AFR spent fuel storage program. Technical progress report, 
October 1980-December 1980, 6 :12016 (AGNS—47921- 
TPR-8) 

AXONS 
See NERVE CELLS 


BACA GEOTHERMAL FIELD 
Bibliographies 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6 :12298 
(DOE/ET/27163—4) 

Environmental Impact Statements 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6 :12298 
(DOE/ET/27163—4) 

Geology 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6 :12298 
(DOE/ET/27163—4) 

Geothermal Power Plants 

Executive simmaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6 :12298 
(DOE/ET/27163—4) 

BACILLUS SUBTILIS 
Biological Effects 

Postreplication repair of ultraviolet-irradiated transforming 

deoxyribonucleic acid in Bacillus subtilis, 6 :12929 
BALLOONING INSTABILITY 

Ballooning and interchange stability in axisymmetric field 

reversed equilibria, 6 :13183 
Analytical Solution 

Ideal ballooning modes in axisymmetric mirror machines, 6 

:13175 (UCID—18809) 
BARIUM ; 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Removal 

Extraction procedure and utility industry solid waste. Final 

report, 6 :12379 (EPRI-EA—1667) 
BARLEY 
Plant Growth 

Growth of barley exposed to solvent refined coal (SRC) 

materials added to soil, 6 :11919 (PNL-SA—8756) 
BARNWELL FUEL PROCESSING PLANT 
Availability 

Report on discussions with owners of potential spent fuel 

storage facilities, 6 :120)9 (DOE/SR—0008) 
BARSTOW SOLAR PILOT PLANT 
Central Receivers 
Absence of bending effects on solar-receiver-tube fatigue, 6 
:12209 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BASALT 

Basalt Waste Isolation Project reference conditions for long- 
term risk assessment calculations, 6 :12055 (RHO-BWI-LD— 
36) 


BELT CONVEYORS 
Mass Transfer 


Bulk Density 
Thermal/mechanical properties of Pomona member basalt: full- 
scale heater test No. 1 (area 1), 6 :12054 (RHO-BWI-C—77) 
Compression Strength 
Thermal/mechanical properties of Pomona member basalt: full- 
scale heater test No. 1 (area 1), 6 :12054 (RHO-BWI-C—77) 
Drill Cores 
Basalt aquifer identification correlation and sampling activities. 
History of wells, DB-12, DB-13, DB-14, 6 :12057 (RHO- 
LD—138) 
Poisson Ratio 
Thermal/mechanical properties of Pomona member basalt: full- 
scale heater test No. | (area 1), 6 :12054 (RHO-BWI-C—77) 
Stratigraphy 
Preliminary geology of eastern Umtanum Ridge, South-Central 
Washington, 6 :12053 (RHO-BWI-C—21) 
Tensile Properties 
Thermal/mechanical properties of Pomona member basalt: full- 
scale heater test No. 1 (area 1), 6 :12054 (RHO-BWI-C—77) 
Thermal Expansion 
Thermal/mechanical properties of Pomona member basalt: full- 
scale heater test No. 1 (area 1), 6 :12054 (RHO-BWI-C—77) 
BASEMENT ROCK 
Gravimetry 
Contribution of magnetism and gravimetry to the knowledge 
of the antepermian basement in the Rhinegraben. 
Applications to geothermy, 6 :12258 
Magnetic Surveys 
Contribution of magnetism and gravimetry to the knowledge 
of the antepermian basement in the Rhinegraben. 
Applications to geothermy, 6 :12258 
BCC LATTICES 
Dislocations 
Catalog of computer simulated TEM images of small FCC and 
BCC dislocation loops, 6 :13143 (ORNL/TM—7619) 
BEAGLES 
Biological Models 
Canine as a biomedical research model: immunological, 
hematological, and oncological aspects, 6 :12902 
(DOE/TIC—10191) 
Research 
Canine as a biomedical research model: immunological, 
hematological, and oncological aspects, 6 :12902 
(DOE/TIC—10191) 
BEAM ANALYZERS 
(For momentum analysis of charged particle beams.) 
See also ELECTROSTATIC ANALYZERS 
Evaluation 
Instrumentation for measuring heavy-ion fields, 6 :12691 
(LBL—11220) 
BEAM BUNCHING 
Instability 
Longitudinal symmetric coupled bunch modes, 6 :12685 
(BNL—51302) 
BEAM EXTRACTION 
Kicker Magnets 
New AGS fast extraction system, 6 :12694 (BNL—51310) 
BEAM FOCUSING MAGNETS 
Magnetic Fields 
Study of the variation of maximum beam size with quadrupole 
gradient in the FMIT drift tube linac, 6 :12689 (LA-UR—81- 
526) 
Phase Stability 
Matching bunched beams to alternating gradient focusing 
systems, 6 :12688 (LA-UR—81-342) 
BEES 
See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
Epidemiology 
Behavioral epidemiology of food additives, 6 :12899 
BELT CONVEYORS 
Mass Transfer 
Design, fabrication and testing of a low headroom conveyor 
transfer chute. Final technical report (Chutes for transferring 
material from one conveyor to another), 6 :11927 
(DOE/ET/14256—T1) 





BELT CONVEYORS 
Materials Handling 


Materials Handling 

Design, fabrication and testing of a low headroom conveyor 
transfer chute. Final technical report (Chutes for transferring 
material from one conveyor to another), 6 :11927 
(DOE/ET/14256—T1) 

BENTHOS 
Population Dynamics 

Infaunal benthos of a natural ol seep in the Santa Barbara 

Channel, 6 :12818 
Species Diversity 

Infaunal benthos of a natural ol seep in the Santa Barbara 

Channel, 6 :12818 
BENZENE 
Molecular Structure 

Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 

Radiolysis 

Identification of the phenylcyclohexadieny] radical in the 

irradiated benzene crystal (9 MeV electron beams), 6 :12639 
BENZOQUINONES 
Electronic Structure 

Localized excitations in pyrazine and p-benzoquinone. A 

valence bond model, 6 :13036 
Excited States 

Localized excitations in pyrazine and p-benzoquinone. A 

valence bond model, 6 :13036 
BERYLLIUM 
Emission Spectroscopy 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Materials Working 

Exploratory study on the formability of beryllium, 6 :12576 

(RFP—3023) 
Tensile Properties 

Exploratory study on the formability of beryllium, 6 :12576 

(RFP—3023) 
BERYLLIUM IONS 
Electron-Ion Collisions 
Electron excitation cross sections for multiply charged ions. 
Final report, 6 :13029 (ORO—4881-31) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BILE ACIDS 
Biological Effects 
Effect of jaundiced sera and bile salts on cultured beating rat 
heart cells, 6 :12940 (UCLA— 12-1288) 
BINARY-FLUID SYSTEMS 
Performance Testing 
Binary module test. Final report, 6 :12301 (EPRI-AP—1645) 
BIOCONVERSION 
Meetings 
Proceedings of the Bio-Energy ‘80 world congress and 
exposition, 6 :12132 (CONF-800482—) 
BIOLOGICAL EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
Statistical Models 

Treatment of multivariate environmental and health problems 

associated with oil shale technology, 6 :12936 (LBL—11245) 
BIOLOGICAL MODELS 
Light Scattering 

Static measurements of light-scattering by biological cells, 6 

712862 
Morphology 

Static measurements of light-scattering by biological cells, 6 

:12862 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
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Research 
Biological and medical research with accelerated heavy ions at 
the Bevalac, 1977-1980 (Lead abstract), 6 :12903 (LBL— 
11220) 
BIOLOGICAL REPAIR 
Biological Models 
Repair-misrepair model of cell survival, 6 :12911 (LBL— 
11220) 
Biological Radiation Effects 
Repair-misrepair model of cell survival, 6 :12911 (LBL— 
11220) 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
Comparative Evaluations 
Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
BIOLUMINESCENCE 
Spectral Response 
Ecology of colors of firefly bioluminescence, 6 :12831 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 
SEAWEEDS 
TREES 
WwooD 
WOOD WASTES 


Acid Hydrolysis 
Hydrolysis of biomass, 6 :12106 (CONF-800482—) 
Anaerobic Digestion 
Anaeriobic digestion for the 80's, 6 :12101 (CONF-800482—) 
Commercialization 
Commercial energy from biomass, 6 :12134 (CONF-800482—) 
Energy Source Development 
Biomass: state-of-the-art, 6 :12425 
Commercial energy from biomass, 6 :12134 (CONF-800482—) 
Gasification 
Biomass gasification: yesterday, today, and tomorrow, 6 :12102 
(CONF-800482—) 
Fluidized bed pyrolysis to gases containing olefins, 6 :12141 
(COO—2982-63) 
Information Needs 
Biomass energy systems information user study, 6 :12183 
(SERI/TR—751-748) 
Inventories 
Illinois biomass resources: annual crops and residues; canning 
and food-processing wastes. Preliminary assessment, 6 :12130 
(ANL/EMR—6) 
Meetings 
Proceedings of the Bio-Energy ‘80 world congress and 
exposition, 6 :12132 (CONF-800482—) 
Plant Growth 
Biochemical transformations, 6 :12139 (CONF-800482—) 
Power Generation 
Economic justification for small scale biomass fueled electrical 
generating systems, 6 :12328 (CONF-800482—) 
Pyrolysis 
Chemicals from western hardwoods and agricultural residues. 
Appendix volume (manuscript copies). Semiannual report, 6 
:12173 (PB—80-201403) 
Fluidized bed pyrolysis to gases containing olefins, 6 :12141 
(COO—2982-63) 
Pyrolytic Gases 
Biofuel synthesis, 6 :12107 (CONF-800482—) 
h Programs 


Biomass energy systems program overview, 6 :12135 (CONF- 
800482—) 
Biomass refining program plan, 6 :12420 (CONF-800482—) 
Resource Potential 
Illinois biomass resources: annual crops and residues; canning 
and food-processing wastes. Preliminary assessment, 6 :12130 
(ANL/EMR—6) 
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BIOMASS CONVERSION PLANTS 
Computerized Simulation 
An integrated approach to the conversion of lignocellulose 
from wood into useful chemicals. Summary report: 
preliminary process design, 6 :12172 (PB—80-201031) 
Economic Analysis 
An integrated approach to the conversion of lignocellulose 
from wood into useful chemicals. Summary report: 
preliminary process design, 6 :12172 (PB—80-201031) 
Investigations on catalyzed steam gasification of biomass. 

Appendix A. Feasibility study of methane production via 

catalytic gasification of 2000 tons of wood per day, 6 :12174 

(PNL—3695(App.A)) 

Equipment 
Advanced systems demonstration for utilization of biomass as 
an energy source. Volume III. Equipment specifications, 6 
:12185 (DOE/ET/20055—T2(Vol.3)(Bk.2)) 
BIOMASS PLANTATIONS 
Cultivation Techniques 

Energy and wood from intensively cultured plantations: 

research and development program, 6 :12168 (GTR-NC—S58) 
Research Programs 

Energy and wood from intensively cultured plantations: 

research and development program, 6 :12168 (GTR-NC—S58) 
Site Selection 

Water and land availability for energy farming, 6 :12136 

(CONF-800482—) 
Yields 

Energy and wood from intensively cultured plantations: 

research and development program, 6 :12168 (GTR-NC—S58) 
BIOMEDICAL RADIOGRAPHY 
Diagnostic Uses 

Heavy-ion radiography applied to charged particle 

radiotherapy, 6 :12879 (LBL-—11220) 
Physics 

Projection radiography and tomography, 6 :12877 (LBL— 

11220) 
Research Programs 

Bevalac biomedical facility, 6 :12701 (LBL—11220) 

Biological and medical research with accelerated heavy ions at 
the Bevalac, 1977-1980 (Lead abstract), 6 :12903 (LBL— 
11220) 

BIOSYNTHESIS 
Age Dependence 

Requirements for maintaining the embryonic state of avian 

tendon cells in culture, 6 :12864 
Biological Effects 

Reguation of induced thionein gene expression in cultured 
mammalian cells: effects of protein synthesis inhibition on 
translatable thionein mRNA levels in regulatory variants of 
the CHO cell, 6 :12867 

Biological Repair 

Cellular damage and repair following heavy-ion irradiation, 6 

:12906 (LBL—11220) 
Inhibition 

Reguation of induced thionein gene expression in cultured 
mammalian cells: effects of protein synthesis inhibition on 
translatable thionein mRNA levels in regulatory variants of 
the CHO cell, 6 :12867 

BISMUTH 
Prospecting 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 


BITTER SPAR 
See DOLOMITE 
BITUMINOUS COAL 
Chemical Analysis 
Catalytic effects in coal gasification. Quarterly report, April- 
June 1980, 6 :11892 (SAND—80-2151) 
Petrography 
Catalytic effects in coal gasification. Quarterly report, April- 
June 1980, 6 :11892 (SAND—80-2151) 


Pyrolysis 
Effect of calcined dolomite on the fluidized bed pyrolysis of 
coal, 6 :11898 
Thermal Gravimetric Analysis 
Catalytic effects in coal gasification. Quarterly report, April- 
June 1980, 6 :11892 (SAND—80-2151) 
BLACK CHROME 
Thermal Degradation 
High temperature optical and structural degradation of black 
chrome coatings, 6 :12246 
BLACK SHALES 
Chemical Analysis 
Petrology of the Devonian gas-bearing shale along Lake Erie 
helps explain gas shows, 6 :11967 (DOE/METC/12140—29) 
Hydraulic Fracturing 
Foam fracturing the Devonian shale, 6 :11976 
Petrology 
Petrology of the Devonian gas-bearing shale along Lake Erie 
helps explain gas shows, 6 :11967 (DOE/METC/12140—29) 
BLADDER 
Delayed Radiation Effects 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
BLASTS 
See EXPLOSIONS 
BLOOD 
Delayed Radiation Effects 
Leukemia revisited, 6 :12900 (BNL—28871) 
BLOWDOWN 
Chemical Analysis 
Prediction of chemical concentrations in the blowdown of the 
proposed Vienna Unit No. 9, 6 :12357 (PB—80-208580) 
Water Treatment 
RCW blowdown treatment at ORGDP for water pollution 
control, 6 :12740 (CONF-800416—) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BOILERS 


Corrosion 
Corrosion probe evaluation of boiler tube materials during 


cofiring of prepared refuse and coal, 6 :12336 (EPRI-WS— 
79-225) 


Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 


Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 
Specifications 
Advanced systems demonstration for utilization of biomass as 
an energy source. Volume III. Equipment specifications, 6 
:12186 (DOE/ET/20055—T2(Vol.3)(Bk.1)) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW 
Delayed Radiation Effects 
Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 
Early Radiation Effects 
Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 
BONES 
See SKELETON 
BOOTSTRAP MODEL 
Gluons 
Bootstrapping quarks and gluons, 6 :13101 
ks 


Bootstrapping quarks and gluons, 6 :13101 
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BOREHOLES 
Wells 
Geophysical well-log measurements in three drill holes at Salt 
Valley, Utah, 6 :12062 (USGS-OFR—81-36) 
BORON 
Energy Gap 
Preparation and characterization of hydrogenated amorphous 
boron thin films and thin film solar cells produced by glow 
discharge decomposition methods. Final report, 1 January 
1979-31 May 1980, 6 :12155 (DOE/ET/23041—4) 
Vapor Plating 
Preparation ard characterization of hydrogenated amorphous 
boron thin films and thin film solar cells produced by glow 
discharge decomposition methods. Final report, 1 January 
1979-31 May 1980, 6 :12155 (DOE/ET/23041—4) 
BOROSILICATE GLASS 
Density 
Irradiation effects on borosilicate waste glasses, 6 :12605 (PNL- 
SA-—8182) 
Impact Strength 
Irradiation effects on borosilicate waste glasses, 6 :12605 (PNL- 
SA—8182) 
Leaching 
Irradiation effects on borosilicate waste glasses, 6 :12605 (PNL- 
SA—8182) 
Radiation Effects 
Irradiation effects on borosilicate waste glasses, 6 :12605 (PNL- 
SA—8182) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOUNDARY LAYERS 
Mathematical Models 
Formation and characteristics of coastal internal boundary 
layers during onshore flows, 6 :12733 
BRAGG CURVE 
Energy Absorption 
Bevalac biomedical facility, 6 :12701 (LBL—11220) 
Scatterplots 
Instrumentation for measuring heavy-ion fields, 6 :12691 
(LBL—11220) 
BRAIN 
See also CEREBRUM 
HYPOTHALAMUS 
Delayed Radiation Effects 
HZE particle effects in the mammalian brain: relevance to 
manned space flight (Mice), 6 :12926 (LBL—11220) 
Electroencephalography 
Restriction of the spread of epileptogenic discharges in cats by 
intracranial irradiations, 6 :12883 (LBL—11220) 
Local Irradiation 
Focal lesions in the central nervous system (Beagles; rabbits; 
patients), 6 :12882 (LBL—11220) 
Restriction of the spread of epileptogenic discharges in cats by 
intracranial irradiations, 6 :12883 (LBL—11220) 
Positron Computed Tomography 
Focal lesions in the central nervous system (Beagles; rabbits; 
patients), 6 :12882 (LBL—11220) 
Radiation Dose Distributions 
Heavy-ion radiography applied to charged particle 
radiotherapy, 6 :12879 (LBL—11220) 
BRAZED JOINTS 
Shear Properties 
Manufacturing process feasibility study. Technical report, 6 
:12580 (UCRL— 15319) 
Tensile Properties 
Manufacturing process feasibility study. Technical report, 6 
:12580 (UCRL—15319) 
BRAZING ALLOYS 
Brazed Joints 
Manufacturing process feasibility study. Technical report, 6 
:12580 (UCRL—15319) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
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BREEDING 
(For fuel generation only.) 
Tritium 
Design of tritium breeding experiments for the tokamak fusion 
test reactor, 6 :13233 (PPPL—1749) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRILLOUIN EFFECT 
Mathematical Models 
Brillouin backscatter model in LASNEX: improvements and 
additions, 6 :13144 (UCID—18711) 
BRILLOUIN SCATTERING 
See BRILLOUIN EFFECT 
BRINES 
Corrosive Effects 

Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6 :12315 (UCRL—85174) 

Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 

Materials selection guidlines for geothermal energy utilization 
systems, 6 :12309 (DOE/RA/27026—1) 

Polymer concrete pipe for high-temperature corrosive 
environments, 6 :12303 (BNL—28715) 

Marine Disposal 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11959 
(DOE/PO/10114—1(Vol.1)) 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11960 
(DOE/PO/10114—1(Vol.2)) 

BROMINE 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Phase Diagrams 

Study of equilibrium in liquid-gas phases in the bromine- 
hydrobromic acid-water system. Final report (For Mark-}3 
process), 6 :12615 (EUR—6755-FR) 

BROMODEOXYURIDINE 
See BUDR 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
Beam Extraction 
New AGS fast extraction system, 6 :12694 (BNL—51310) 
BUDR 
(Bromodeoxyuridine.) 
Metabolism 

Iododeoxyuridine administered to mice is de-iodinated and 

incorporated into DNA primarily as thymidylate, 6 :12849 
BUILDING CODES 
Standards 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Energy Conservation 

Concrete sandwich construction for energy conservation. Final 
report, October 1975-September 1978, 6 :12435 (AD-A— 
085446) 

Thermal Insulation 

Concrete sandwich construction for energy conservation. Final 
report, October 1975-September 1978, 6 :12435 (AD-A— 
085446) 

BUILDINGS 


See also COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Computerized Simulation 
Comparison of building loads analysis and system 
thermodynamics (BLAST) computer program simulations 
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and measured energy use for Army buildings. Interim report, 
6 :12436 (AD-A—085573) 
Energy Conservation 
Energy conservation in buildings: an economics guidebook for 
investment decisions. Final report, 6 :12450 (PB—80-201601) 
Energy Consumption 
Comparison of building loads analysis and system 
thermodynamics (BLAST) computer program simulations 
and measured energy use for Army buildings. Interim report, 
6 :12436 (AD-A—085573) 
Energy Efficiency 
Energy performance standards: a look at the economic issues, 6 
712453 (PNL-SA—8130) 
Investment 
Energy conservation in buildings: an economics guidebook for 
investment decisions. Final report, 6 :12450 (PB—80-201601) 
Radiation Hazards 
Grand Junction remedial action program. Analysis of currently 
approved and proposed procedures for establishing eligibility 
for remedial action. Final report, 6 :12778 
(DOE/EV/01621—T1) 
Radiation Monitoring 
Grand Junction remedial action program. Analysis of currently 
approved and proposed procedures for establishing eligibility 
for remedial action. Final report, 6 :12778 
(DOE/EV/01621—T1) 
Solar Space Heating 
Interaction of a solar space heating system with the thermal 
behavior of a building, 6 :12227 (LBL—11673) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLE DIVERTORS 
Design 
FLP: a field line plotting code for bundle divertor design, 6 
:13230 (ORNL/TM—7555) 
BUNKER OILS 
See RESIDUAL FUELS 
BURNERS 
See also FLUIDIZED-BED COMBUSTORS 
Design 
Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 
BWR TYPE REACTORS 
Fuel Rods 
Thermal performance of annular-coated and sphere-pac LWR 
fuel rod designs, 6 :12368 (PNL-SA—8747) 
Loss of Coolant 
Processing techniques for data from the GKSS pressure 
suppression experiments, 6 :12392 (UCID—18954) 
Pressure Suppression 
Steam chugging in a boiling water reactor pressure-suppression 
system, 6 :12394 


CADMIUM 
Biological Effects 
Interpretation of the observed age-dependency of cadmium 
body burdens in man, 6 :12943 
Removal 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
Toxicity 
Cadmium inhibition of vitamin D-mediated responses in organ- 
cultured embryonic chick duodenum, 6 :12945 
Washout 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 


CALIFORNIA 
Magnetic Surveys 


Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

CADMIUM IONS 
Biological Effects 

Regulation of metallothionein synthesis in HeLa cells by heavy 

metals and glucocorticoids, 6 :12835 
CADMIUM TELLURIDE SOLAR CELLS 
Fabrication 

Low cost sprayed CdTe solar cell research. Third quarterly 
progress report, February 15-May 14, 1980, 6 :12177 
(SERI/PR—8104-3-T1) 

CADMIUM TELLURIDES 
Photoconductivity 

Low cost sprayed CdTe solar cell research. Third quarterly 
progress report, February 15-May 14, 1980, 6 :12177 
(SERI/PR—8104-3-T1) 

Spray Coating 

Low cost sprayed CdTe solar cell research. Third quarterly 
progress report, February 15-May 14, 1980, 6 :12177 
(SERI/PR—8104-3-T 1) 

CALCIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Metabolism 

Ultrasensitive method for the measurement of human leukocyte 

calcium: lymphocytes, 6 :12855 
CALCIUM 40 TARGET 
Proton Reactions 
Signatures of density dependence in the two-nucleon effective 
interaction near 150 MeV, 6 :13118 
CALCIUM CARBONATES 
Sorptive Properties 
Removal of gaseous fluorides, 6 :12032 (CONF-800416—) 
CALCIUM IONS 
Intestinal Absorption 
Intestinal absorption of calcium and phosphorus, 6 :12895 
CALCIUM OXIDES 
Sorptive Properties 
Removal of gaseous fluorides, 6 :12032 (CONF-800416—) 
CALIFORNIA 
See also GEYSERS GEOTHERMAL FIELD 
Commercial Buildings 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Fuel Fabrication Plants 

Environmental consequences of postulated plutonium releases 
from General Electric Company Vallecitos Nuclear Center, 
Vallecitos, California, as a result of severe natural 
phenomena, 6 :12068 (PNL—3683) 

Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Rosa quadrangle (California). Final report, 6 :12009 
(GJBX—51(81)(Vol.2)(SantaRosa)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Cruz quadrangle (California). Final report, 6 :12007 
(GIBX—50(81)(Vol.2)(SantaCruz)) 

Airborne gamma-ray spectrometer amd magnetometer survey: 
San Francisco quadrangle (California). Final report, 6 :12005 
(GJBX—50(81)(Vol.2)(SanFrancisco)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Jose quadrangle (California). Final report, 6 :12006 
(GJBX—50(81)(Vol.2)(SanJose)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sacramento quadrangle (California). Final report, 6 :12008 
(GJBX—51(81)(Vol.2)(Sacramento)) 





CALIFORNIA 
Magnetic Surveys 


Airborne gamma-ray spectrometer and magnetometer survey: 
San Francisco Quadrangle, San Jose Quadrangle, Santa Cruz 
Quadrangle, California. Final report, 6 :12014 (GJBX— 
50(81)(Vol.1)(SanFran.)) 

Petroleum Deposits 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Final 
environmental statement, 6 :11962 (PB—80-201742) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Volume 2. 
Final environmental statement, 6 :11963 (PB—80-201759) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. Volume 3. OCS sale No. 48. 
Final environmental statement, 6 :11964 (PB—80-201767) 

Public Buildings 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Rosa quadrangle (California). Final report, 6 :12009 
(GJBX—51(81)(Vol.2)(SantaRosa)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Cruz quadrangle (California). Final report, 6 :12007 
(GJBX—50(81)(Vol.2)(SantaCruz)) 

Airborne gamma-ray spectrometer amd magnetometer survey: 
San Francisco quadrangle (California). Final report, 6 :12005 
(GJBX—50(81)(Vol.2)(SanFrancisco)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Jose quadrangle (California). Final report, 6 :12006 
(GJIBX—50(81)(Vol.2)(SanJose)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sacramento quadrangle (California). Final report, 6 :12008 
(GJIBX—51(81)(Vol.2)(Sacramento)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Francisco Quadrangle, San Jose Quadrangle, Santa Cruz 
Quadrangle, California. Final report, 6 :12014 (GJBX— 
50(81)(Vol.1)(SanFran.)) 

Residential Buildings 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Energy conservation regulations for new nonresidential 
buildings. Guide to HVAC equipment, Division Six, 6 :12447 
(P—400-80-070) 

Wind Power 
Wind energy resource atlas. Volume 9. The Southwest Region, 
6 :12321 (PNL—3195WERA-9) 
CAMP 
See AMP 
CANADA 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
CANCER 
See NEOPLASMS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPACITORS 
Dielectric Materials 

Liquid/gas impregnation for high electrical stress components, 

6 :12647 (SAND—80-2619) 
CAPILLARIES 
Fluid Flow 

Comparison of the effect of non-random surface scattering on 
free-molecule and slip flow through capillaries, 6 :12667 
(K/ET—-5011(Rev.2)) 

Slip Flow 

Comparison of the effect of non-random surface scattering on 
free-molecule and slip flow through capillaries, 6 :12667 
(K/ET—5011(Rev.2)) 

CARBAMIDE 
See UREA 
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CARBOHYDRATES 
Storage 
Comparative carbohydate storage and utilization patterns in 
the submersed macrophytes, Myriophyllum spicatum and 
Vallisneria americana, 6 :12811 
CARBON 


See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 


Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 

Alpha Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Antineutron Reactions 

Measurement of the antineutron-proton cross section at low 

energy, 6 :13075 
Argon 40 Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Bragg Curve 

Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 

Carbon 12 Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Depth Dose Distributions 

Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 

Energy Spectra 

Abundances, energy and LET spectra of HZE particles in 

space, 6 :12989 (LBL—11220) 
Fine Structure 

Extended absorption fine structure studies above the carbon, 

nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
Ion-Atom Collisions 

Inner-shell capture and ionization in collisions of H*, He**, and 
Li* projectiles with neon and carbon, 6 :13040 

Measurement of the n=2 density operator for hydrogen atoms 
produced by passing protons through thin carbon targets, 6 
:13045 

K Absorption 

Extended absorption fine structure studies above the carbon, 

nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
Laser-Radiation Heating 

Simple model of energy deposition by suprathermal electrons 

in laser-irradiated targets, 6 :13239 
Proton Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Stopping Power 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
CARBON 11 
Depth Dose Distributions 
High energy beams of radioactive nuclei and their biomedical 
applications, 6 :12880 (LBL—11220) 
CARBON 12 
Performance 
Triggered streamer chamber for the study of relativistic heavy 
ion collisions, 6 :12706 (UCR—34-P107-253) 
CARBON 12 BEAMS 
Beam Monitoring 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Beam Shaping 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Bragg Curve 
Cellular damage and repair following heavy-ion irradiation, 6 
:12906 (LBL—11220) 
Microdosimetry research, 6 :13138 (LBL—11220) 
Silicon: radiobiologicai cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
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Comparative Evaluations 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Depth Dose Distributions 
Heavy-ion radiobiology of multicellular tumor spheroids, 6 
:12915 (LBL—11220) 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
try 


Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
Isodose Curves 
Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL—11220) 
Microdosimetry 
Microdosimetry research, 6 :13138 (LBL—11220) 
Nuclear Fragments 
High energy beams of radioactive nuclei and their biomedical 
applications, 6 :12880 (LBL—11220) 
Oxygen Enhancement Ratio 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
RBE 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
Effects of combined low- and high-LET radiations, 6 :12907 
(LBL—11220) 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Relative biological effect of high Z, high LET charged 
particles for spermatogonial killing, 6 :12916 (LBL—11220) 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
Scattering 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
Side Effects 
Carcinogenesis with heavy-ion radiation in the harderian gland 
of mice, 6 :12923 (LBL—11220) 
Macromolecular lesions and cellular radiation chemistry, 6 
:12908 (LBL—11220) 
CARBON 12 REACTIONS 
Fragmentation 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
CARBON 12 TARGET 
Photonuclear Reactions 
Comparison of pion- and photon-induced reactions on '*C, 6 
13119 
Pion Reactions 
Comparison of pion- and photon-induced reactions on '*C, 6 
713119 
Proton Reactions 
Signatures of density dependence in the two-nucleon effective 
interaction near 150 MeV, 6 :13118 
CARBON 13 
Isotope Effects 
Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 
CARBON 14 
Air Samplers 
Differential monitoring of tritium and carbon-14 compounds, 6 
:12780 (PNL-SA—8033) 
Radiation Monitoring 
Differential monitoring of tritium and carbon-14 compounds, 6 
:12780 (PNL-SA—8033) 


CARBON MONOXIDE 
Chemisorption 


CARBON 14 COMPOUNDS 
Tracer Techniques 
Transfer of radioactive carbon within the copepod Temora 
longicornis, 6 :12894 
CARBON COMPOUNDS 
Electrical Properties 
Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 
(SERI/PR—9056-1-T1) 
Optical Properties 
Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 
(SERI/PR—9056-1-T1) 
Vapor Plating 
Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 
(SERI/PR—9056-1-T1) 
CARBON DIOXIDE 
Air Pollution Control 
Environmental control technology for atmospheric carbon 
dioxide, 6 :11921 


Laser schlieren, shock tube studies of high temperature 
hydrocarbon pyrolysis rates. Progress report, June 1, 1980- 
January 31, 1981, 6 :12622 (DOE/ER/04759—3) 

Environmental Impacts 

Carbon dioxide effects research and assessment program. 
Carbon balances in northern ecosystems and the potential 
effect of carbon dioxide induced climatic change, 6 :12792 
(CONF-8003118—(Summ.)) 

Molecular Structure 

Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 

Pulses 

Generation of ultrashort CO: pulses by free-induction decay in 

KCI:KReO,, 6 :12662 
CARBON DIOXIDE INJECTION 
Research Programs 

Microscopic study of oil recovery by carbon dioxide. Final 
report, October 1, 1978-August 31, 1980, 6 :11954 
(DOE/MC/12095—7) 

CARBON DIOXIDE LASERS 
Excitation 

New approach to fusion-laser optical pulse generation has 

proven very reliable, 6 :13224 (LA-UR—81-0049) 
Optical Systems 

Optical performance of the Gemini carbon dioxide laser fusion 
system, 6 :13248 

Use of adaptive optics element for wave front error correction 
in the Gemini CO, laser fusion system, 6 :13250 

Oscillators 
High pressure reinjection CO: oscillator, 6 :12665 
CARBON IONS 
Ion Spectroscopy 

Convoy electron production by 1 to 8.5 MeV/u highly ionized 
ions traversing polycrystalline solids and axial channels in 
gold, 6 :13021 (CONF-810109—1) 

Ion-Atom Collisions 

Charge transfer on multiply charged ions with hydrogen and 
helium: quantal calculations, 6 :13052 

Modified method of perturbed stationary states. III. Charge- 
exchange cross sections for C® -H collisions, 6 :13043 

CARBON MONOXIDE 
Air Pollution Control 

Laboratory evaluation of three-way catalysts. Paper 760201, 6 
:12556 

ORI of today’s vehicles. Part III. SAE Paper 780594, 6 :12537 

Studies on the removal of carbon monoxide from the 
atmosphere at ambient temperature. Final report, 6 :12734 
(AD-A—085469) 

Chemical Reactions 

Rate constants for the reactions of HO: with OH and with 

HO, 6 :12632 
Chemisorption 

Temperature effects on the infrared spectrum of chemisorbed 

Co. Technical report, 6 :12560 (AD-A—084851) 





CARBON OXYSULFIDE 
Chemisorption 


CARBON OXYSULFIDE 
Absorption Spectra 
Molecular beam photoionization study of OCS, (OCS), 
(OCS)s, and OCSxCSz, 6 :13031 
Photoionization 
Molecular beam photoionization study of OCS, (OCS), 
(OCS)s, and OCSxCS2, 6 :13031 
CARBON STEELS 
Corrosion 
Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6 :12315 (UCRL—85174) 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 
CARBON SULFIDES 
Chemical Reactions 
Aspects of the hydrogenation of carbon disulfide by transition- 
metal cluster compounds. The reactions of carbon disulfide 
with hydridotriosmium-carbony] clusters, 6 :12616 
CARBON TETRACHLORIDE 
Solvent Properties 
Intellectual and scholarly judgement in critical evaluation of 
numerical data, a case history, 6 :12627 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYLASE 
Enzyme Activity 
Stimulation of dark COz fixation by ammonia in isolated 
mesophyll cells of Papaver somniferum L., 6 :12851 
CARBOXYLIC ACIDS 


See also AMINO ACIDS 
BILE ACIDS 


Metabolism 
Metabolism of fatty acids in rat brain in microsomal 
membranes, 6 :12870 (UCLA—12-1289) 
CARCINOGENESIS 
Radioinduction 
Carcinogenesis with heavy-ion radiation in the harderian gland 
of mice, 6 :12923 (LBL—11220) 
CARDIAC PACEMAKERS 
Performance 
Radioisotope-powered cardiac pacemaker program. Clinical 
studies of the nuclear pacemaker model NU-S. Final report, 
6 :12091 (DOE/ET/37232—T1) 
Radioisotope Batteries 
Radioisotope-powered cardiac pacemaker program. Clinical 
studies of the nuclear pacemaker model NU-S. Final report, 
6 :12091 (DOE/ET/37232—T1) 
CARRIZO MOUNTAINS 
Uranium Ores 
Historical review of uranium-vanadium in the eastern Carrizo 
Mountains, San Juan County, New Mexico and Apache 
County, Arizona, 6 :12015 (DOE/GJ/01664—T1) 
Vanadium Ores 
Historical review of uranium-vanadium in the eastern Carrizo 
Mountains, San Juan County, New Mexico and Apache 
County, Arizona, 6 :12015 (DOE/GJ/01664—T1) 
CASKS 
Cost 
HLDW Transportation System Design basis and concepts, 6 
:12021 (GA-A—16151) 
Design 
HLDW Transportation System Design basis and concepts, 6 
:12021 (GA-A—16151) 
CASSEGRAINIAN CONCENTRATORS 
Optics 
Optical analysis of paraboloidal concentrators, 6 :12238 
Optical analysis of Cassegrainian concentrator systems, 6 
712247 
CAST IRON 
Corrosion Resistance 
Evaluation of metallic materials for use in engineering barrier 
systems, 6 :12575 (PNL-SA—8939) 
CAT SCANNING 
Diagnostic Uses 
Clinical results in heavy particle radiotherapy, 6 :12875 
(LBL—11220) 
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CATALASE 
Electron pathways in catalase and peroxidase enzymic 
catalysis. Metal and macrocycle oxidations of iron 
porphyrins and chlorins, 6 :12623 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Composition 
Coal liquefaction process research. Quarterly report, April- 
June 1980, 6 :11893 (SAND>—80-2793) 
Deactivation 
Coal liquefaction process research. Quarterly report, April- 
June 1980, 6 :11893 (SAND—80-2793) 
Evaluation 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
:12556 
Specificity 
Coal liquefaction process research. Quarterly report, April- 
June 1980, 6 :11893 (SAND-——80-2793) 
CATALYTIC CONVERTERS 
Ammonia 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
12556 
Catalysts 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
12556 
Performance 
NO/sub x/ catalytic converter development. Paper 760199, 6 
12554 
Study of NHs3 formation aij its control in the NO/sub x/ 
catalyst system. Paper 760200, 6 :12555 
CATARACTS 
Radioinduction 
Cataractogenic effects of heavy charged particles in mice, 6 
:12924 (LBL—11220) 
CATTLE 
Contamination 
Animal investigation program 1978 annual report: Nevada Test 
Site and vicinity, 6 :12794 (DOE/DP/0059—038) 
CAVITATION 
Bibliographies 
Cavitation flow. 1976-May, 1980 (citations from the 
international aerospace abstracts data base). Report for 1976- 
May 80, 6 :12670 (PB—80-8 13504) 
CAVITY RECEIVERS 
Heat Losses 
Simple theory for predicting the natural convective energy loss 
from side-facing solar cavity receivers, 6 :12240 (SAND— 
81-8201) 
Performance Testing 
One-quarter MWt air cycle receiver test at the Advanced 
Component Thermal Test Facility at Georgia Institute of 
Technology, 6 :12210 
CAVITY RESONATORS 
Performance 
Unstable resonator studies for a 1-joule per pulse KrF 
avalanche discharge laser, 6 :12666 
CDC COMPUTERS 
Data Transmission 
Microcomputer/CYBER data transfer system, 6 :13256 
(DOE/CH/03000—T2) 
Equipment Interfaces 
THC: a simple high-performance local network (CDC 6000, 
PDP-11, VAX./580, IBM 4331), 6 :12110 (LBL—11426) 
CELL CONSTITUENTS 
See also CELL MEMBRANES 


CELL WALL 
CHLOROPLASTS 


Biological Radiation Effects 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
CELL CYCLE 
Biological Radiation Effects 
Effects of combined low- and high-LET radiations, 6 :12907 
(LBL—11220) 
Radiosensitivity Effects 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 
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CELL DIVISION 
See also MEIOSIS 
MITOSIS 
Biochemical Reaction Kinetics 
Use of fluorescent antimyosin and DNA labeling for the 
estimation of the myoblast and myocyte population of 
primary rat heart cell cultures, 6 :12858 
CELL KILLING 
Bragg Curve 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Comparative Evaluations 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Radioinduction 
Cell transformation and mutagenesis, 6 :12912 (LBL—-11220) 
Cellular damage and repair following heavy-ion irradiation, 6 
:12906 (LBL—1 1220) 
Effects of combined low- and high-LET radiations, 6 :12907 
(LBL—11220) 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 
Relative biological effect of high Z, high LET charged 
particles for spermatogonial killing, 6 :12916 (LBL—11220) 
Repair-misrepair model of cell survival, 6 :12911 (LBL— 
11220) 
Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 
Silicon: radiobiological cellular survival and the cx ygen effect, 
6 :12909 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
CELL MEMBRANES 
Dynamic Function Studies 
Parathyroid hormone-sensitive adenylate cyclase system in 
plasma membranes of rat liver, 6 :12871 
Structural Chemical Analysis 
Simulation of grana stacking in a model membrane system: 
mediation by a purified light-harvesting pigment-protein 
complex from chloroplasts, 6 :12847 
CELL PROLIFERATION 
Biological Effects 
Improved conditions for murine epidermal cell culture, 6 
12861 
CELL WALL 
Morphology 
Structure of plant cell walls. X. Rhamnogalacturonan I, a 
structurally complex pectic polysaccharide in the walls of 
suspension-cultured sycamore cells, 6 :12892 
Structure of plant cell walls. XI. Glucuronoarabinoxylan, a 
second hemicellulose in the primary cell walls of suspension- 
cultured sycamore cells, 6 :12893 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLULOSE 
Enzymatic Hydrolysis 
Hydrolysis of biomass, 6 :12106 (CONF-800482—) 
CEMENTS 
See also PORTLAND CEMENT 
Heating 
Heating techniques for asphalt/aggregate mixtures. Final 
report, March-November 1979, 6 :12463 (AD-A—085355) 
CENTAURO-TYPE EVENTS 
Simulation 
Simulation of Centauro events, 6 :13090 
CENTRAL NERVOUS SYSTEM 


See also BRAIN 
SPINAL CORD 


Delayed Radiation Effects 
Focal lesions in the central nervous system (Beagles; rabbits; 
patients), 6 :12882 (LBL--11220) 
Sensitivity 
Some problems in interpreting the behavioral effects of lead 
and methylmercury, 6 :12949 


CHARGED PARTICLES 
Multipoles 


CENTRAL RECEIVERS 
Thermal Stresses 

Absence of bending effects on solar-receiver-tube fatigue, 6 

:12209 
CERAMICS 

Phase relations in crystalline ceramic nuclear waste forms the 
system UO/sub 2 + x/-CeO2-ZrO2-ThO: at 1200°C in air, 6 
:12593 (DOE/ET/41900—3) 

Electronic Structure 

Electronic ceramics in high temperature environments, 6 

:12595 (LBL—11821) 
CEREBRUM 
Delayed Radiation Effects 

HZE particle effects in the mammalian brain: relevance to 

manned space flight (Mice), 6 :12926 (LBL—11220) 
CERIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

CERIUM OXIDES 
Phase Studies 

Phase relations in crystalline ceramic nuclear waste forms the 
system UO/sub 2 + x/-CeQ2-ZrO2-ThOs: at 1200°C in air, 6 
:12593 (DOE/ET/41900—3) 

CERRO PRIETO GEOTHERMAL FIELD 
Geothermal Wells 

Effect of measured wellhead parameters and well scaling on 
the computed downhole conditions in Cerro Prieto wells, 6 
:12311 (LBL—11835) 

CESIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Ion Exchange 

Ion exchange processes for decontaminating alkaline 

radioactive waste, 6 :12039 (DP-MS—80-91) 
Radioactive Waste Processing 
Ion exchange processes for decontaminating alkaline 
radioactive waste, 6 :12039 (DP-MS—80-91) 
CESIUM 137 
Radioecological Concentration 
.nalysis of core soil and water samples from the Cactus Crater 
Disposal Site at Enewetak atoll, 6 :12798 (UCID—18935) 
CESIUM 143 
Delayed Neutrons 
Energy spectra of delayed neutrons from the separated 
precursors rubidium-93, -94, -95, and cesium-143, 6 :13125 
CHALKS 
See LIMESTONE 
CHARGE DISTRIBUTION 
Electric Potential 

Calculation of the multipole potential from an arbitrary 

localized charge distribution, 6 :13145 
Multipoles 

Calculation of the multipole potential from an arbitrary 

localized charge distribution, 6 :13145 , 
CHARGED PARTICLES 


See also DEUTERONS 
IONS 





CHARGED PARTICLES 
Radiation Dose Distributions 


Radiation Dose Distributions 
Introduction and overview, 6 :12873 (LBL—11220) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARMED BARYON RESONANCES 
Particle Production 
Diffractive production of charmed baryons at the CERN iSR, 
6 :13073 (UCR—34-P 107-247) 
CHARS 
Chemical Analysis 
Isotope dilution analysis of exchangeable water in coal, coal 
char, and activated coal char, 6 :12613 
Combustion 
Mathematical model for the continuous combustion of char 
particles in a fluidized bed, 6 :11940 (ANL/CEN/FE—80-3) 
CHEMICAL BONDS 
Reliability 
Theoretical studies of clonal selection: minimal antibody 
repertoire size and reliability of self-non-self discrimination, 6 
:12863 
CHEMICAL EFFLUENTS 
Precipitation 
Study of the treatability of wastewater from a coal gasification 
plant. Supplementary report, July 15-December 31, 1980, 6 
:11909 (DOE/ET/00234—32) 
CHEMICAL EXPLOSIVES 
Chemical Analysis 
Analysis of composites containing ehtylenediamine dinitrate, 
ammonium nitrate, and hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX), 6 :12728 (UCID—18934) 
Chemical Composition 
Analysis of composites containing ehtylenediamine dinitrate, 
ammonium nitrate, and hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX), 6 :12728 (UCID—18934) 
Detonations 
Tandem pressure measurements in a hostile environment, 6 
:12727 (SAND—81-0442C) 
Sensitivity 
Photosensitization of HNS II, 6 :12725 (MHSMP—81-06) 
Toxicity 
Preliminary toxicological study of PYX explosive: [2,6- 
bis(picrylamino)-3,5-dinitropyridine], 6 :12935 (LA—8695- 
MS) 
CHEMICAL HEAT PUMPS 
Bench-Scale Experiments 
Methanol-based heat pump for solar heating, cooling and 
storage. Phase II. Final report, July 1, 1978-June 30, 1979, 6 
:12228 (SAND—78-8182) 
Design 
Methanol-based heat pump for solar heating, cooling and 
storage. Phase II. Final report, July 1, 1978-June 30, 1979, 6 
:12228 (SAND—78-8182) 
Performance 
Current status and performance of the Argonne HYCSOS 
chemical heat pump system, 6 :12220 (CONF-800402— 18) 
Methanol-based heat pump for solar heating, cooling and 
storage. Phase II. Final report, July 1, 1978-June 30, 1979, 6 
:12228 (SAND—78-8182) 
Test Facilities 
Current status and performance of the Argonne HYCSOS 
chemical heat pump system, 6 :12220 (CONF-800402—18) 
CHEMICAL LASERS 
Excitation 
T-3 electron-beam-excited laser system, 6 :12660 (SAND—80- 
2007) 
CHEMICAL REACTION KINETICS 
Variational Methods 
Variational transition state theory. Progress report, July 1, 
1980-June 30, 1981, 6 :13023 (DOE/ER/10425—03) 
CHEMICAL REACTIONS 
See also DENITRIFICATION 
DESULFURIZATION 
HYDROGENATION 
PHOTOSYNTHESIS 
RADIOL YSIS 
Energy Transfer 
Metastable complex model for vibrational relaxation, 6 :12617 
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Relaxation 
Metastable complex model for vibrational relaxation, 6 :12617 
Properties 
Bulletin of Chemical Thermodynamics: a ten-year success story 
of data flagging and tagging, 6 :12620 
CHEMICAL REACTORS 


Particulate processes in pulverized coal flames. Quarterly 
technical progress report, October-December 1980, 6 :11943 
(DOE/PC/30300—T2) 

Fluidized Bed 

Residence-time distribution studies in fluidized-bed bioreactors, 

6 :12609 (ORNL/MIT—319) 


Identification of microorganisms in biological reactors at the 
Y-12 plant, 6 :12888 (CONF-800416—) 
Stability 
Analysis of the thermal stability of the adiabatic SRC 
liquefaction reactor to step changes in several key process 
variables (Explores possibility of temperature runaway under 
certain operating conditions), 6 :11897 (DOE/ET/10104— 
T4(Vol.2)(Pt.3)) 
CHESAPEAKE BAY 
Anoxia 
Seasonal oxygen depletion in Chesapeake Bay, 6 :12806 
CHINA 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
CHINONE 
See BENZOQUINONES 
CHIRAL SYMMETRY 
Symmetry Breaking 
New estimate of quark mass parameters, 6 :13100 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
METHYL CHLORIDE 


Hot Atom Chemistry 

High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO—1617-64) 

CHLORINE 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Configuration Interaction 

Discrete-continuum interactions in Cl I and S I, 6 :13046 
Oscillator Strengths 

Discrete-continuum interactions in Cl I and S I, 6 :13046 
Titration 

Agent for the titrametric determination of chlorides (Patent), 6 
:12611 (LA-tr—80-38) 

CHLORINE 34 
Hot Atom Chemistry 

High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO—1617-64) 

CHLORINE ADDITIONS 
Magnetic Properties 
Competing order parameters in quenched random alloys: 
Fe/sub 1-x/Co/sub x/Ch, 6 :12585 
Phase Diagrams 
Competing order parameters in quenched random alloys: 
Fe/sub 1-x/Co/sub x/Cle, 6 :12585 
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CHLORINE COMPOUNDS 
Physical 
Process feasibility study in support of silicon material Task I. 
Final report, October 1, 1975-February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 
ies 
Process feasibility study in support of silicon material Task I. 
Final report, October 1, 1975-February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 
CHLORINE FLUORIDES 
Sorption 
Removal of gaseous fluorides, 6 :12032 (CONF-800416—) 
CHLOROPHYLL 


Electrochemical production of chlorophyll a and pheophytin a 

excited states, 6 :12184 
Excited States 
Electrochemical production of chlorophyll a and pheophytin a 
excited states, 6 :12184 
CHLOROPLASTS 
Electron Spin Resonance 
Primary electron acceptors in plant photosynthesis, 6 :12838 
ENDOR 
Primary electron acceptors in plant photosynthesis, 6 :12838 
Hydrogen Production 

Hydrogen production by photosynthesis, 6 :12140 (CONF- 
810116—1) 

Structural Chemical Analysis 

Simulation of grana stacking in a model membrane system: 
mediation by a purified light-harvesting pigment-protein 
complex from chloroplasts, 6 :12847 

CHROMIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Recycling 

RCW blowdown treatment at ORGDP for water pollution 

control, 6 :12740 (CONF-800416—) 
Removal 

Extraction procedure and utility industry solid waste. Final 

report, 6 :12379 (EPRI-EA—1667) 
CHROMIUM BASE ALLOYS 
Physical Radiation Effects 

Tenth ADIP quarterly progress report, 6 :13252 (HEDL— 

6864) 
CHROMIUM-MOLYBDENUM STEELS 
Fracture Properties 

Embrittlement of Cr-Mo steels in H2S plus H2O vapor 
environment. Quarterly report No. 8, May 15-August 15, 
1980, 6 :12567 (DOE/ET/13513—T7) 

Reactor steels studies. Final report, July 1974-December 1977, 
6 :12375 (UCLA—34P177-26) 

Hydrogen Embrittlement 

Embrittlement of Cr-Mo steels in H2S plus H2O vapor 
environment. Quarterly report No. 8, May 15-August 15, 
1980, 6 :12567 (DOE/ET/13513—T7) 

Mechanical Properties 

Fossil Energy Program Progress report for December 1980, 6 

:11873 (ORNL/TM—7682) 
Tensile Properties 
Reactor steels studies. Final report, July 1974-December 1977, 
6 :12375 (UCLA—34P177-26) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Biological Radiation Effects 

Comparison of micronuclei induction for x-ray and ultrasound 

exposures of Vicia faba root meristem cells, 6 :12931 


CIRCUIT BREAKERS 
Dielectric Materials 
Study of a sulphur hexafluoride (SF¢) arc column, 6 :12365 
(ORNL-tr—4692) 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLASSICAL cs 
Harmonic Oscillator Models 
Inequivalence of the classes of classical and quantum harmonic 
potentials: proof by example, 6 :13152 
CLEAN AIR ACT 
Environmental Impacts 
Air commission joins Clean Air Act debate, 6 :12829 
Implementation 
Environmental regulations: past, present and future, 6 :12781 
(CONF-800416—) 
CLEAN WATER ACT 
Implementation 
Environmental regulations: past, present and future, 6 :12781 
(CONF-800416—) 
CLINCH RIVER BREEDER REACTOR 
Control Rod Drives 
Strain concentration factor as a function of strain in a design 
application, 6 :12383 (CONF-810401—1) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also BITUMINOUS COAL 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Chemical Analysis 

Isotope dilution analysis of exchangeable water in coal, coal 

char, and activated coal char, 6 :12613 
Chemical Composition 

EDS coal liquefaction process development. Phase V. EDS 
Commercial Plant. Interim report, 6 :11888 (FE—2893-59) 

Exxon donor solvent, coal liquefaction process development, 6 
:11903 

Chemical Reactions 

Fossil Energy Program Progress report for December 1980, 6 

:11873 (ORNL/TM—7682) 
Chemistry 

Fundamentals of coal depolymerization: an experimental and 
statistical correlative model of the effects of temperature and 
solvent on free radicals in coal. Quarterly report, October 1- 
December 31, 1980, 6 :11879 (DOE/ET/14940—S) 

Combustion 

Guidelines for NOx control by combustion modification for 
coal-fired utility boilers. procedures for reduction of NOx 
emissions and maximization of boiler efficiency. Special 
report Jun 74-Dec 79, 6 :12749 (PB—80-200595) 

Nitrogen oxides from coal combustion: environmental effects 
(250 references), 6 :11945 (ICTIS/TR—10) 

Particulate processes in pulverized coal flames. Quarterly 
technical progress report, October-December 1980, 6 :11943 
(DOE/PC/30300—T2) 

Pulverized fuel combustion: modeling and scaleup 
methodologies. First quarterly report, September 19- 
December 31, 1980, 6 :11942 (DOE/PC/30294—1) 

Wood waste as a power plant fuel in the Ozarks. Final report, 
6 :12348 (PB—80-201577) 

Combustion Products 

Some etching studies of the microstucture and composition of 
large aluminosilicate particles in fly ash from coal-burning 
power plants, 6 :12770 

Comparative Evaluations 
Physical and chemical coal cleaning, 6 :11938 (IS-M—287) 
Consumption Rates 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
Deashing 
Physical and chemical coal cleaning, 6 :11938 (IS-M—287) 





COAL 
Depolymerization 


Depolymerization 
Fundamentals of coal depolymerization: investigation of free 
radicals in coal depolymerization under SRC-II 
preheater/reactor conditions. Quarterly report, July 1- 
September 30, 1980, 6 :11878 (DOE/ET/14940—4) 
Desulfurization 
Physical and chemical coal cleaning, 6 :11938 (IS-M—287) 
Selective action of hematite in coal desulfurization, 6 :11876 
Study of precombustion methods of chemical coal cleaning, 6 
:11937 (DOE/PC/20083—T1) 
Fluidized-Bed Combustion 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6 :11941 
(ANL/CEN/FE—80-9) 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Utilization of fluidized bed combustion wastes, 6 :11912 
Market 
Coal competition: prospects for the 1980s, 6 :11948 
(DOE/PE—0027) 
Production 
Coal competition: prospects for the 1980s, 6 :11948 
(DOE/PE—0027) 
Uses 
National coal utilization assessment, 6 :11949 
Weight Measurement 
Bulk solids in transit, 6 :11939 
COAL DEPOSITS 
Geology 
Characterization of seven United States coal regions. The 
development of optimal terrace pit coal mining systems, 6 
:11926 (DOE/ET/10023—2) 
Hydrology 
Characterization of seven United States coal regions. The 
development of optimal terrace pit coal mining systems, 6 
:11926 (DOE/ET/10023—2) 
COAL FINES 
Combustion 
Performance of the grate-modified suspension fired boiler at 
Ames, Iowa while burning refuse-derived fuel and coal 
mixtures, 6 :12334 (EPRI-WS—79-225) 
COAL FUEL CELLS 
Coal Gasification 
Molten carbonate fuel cell large stack development, 6 :12433 
(NYSERDA—80-17) 
COAL GASIFICATION 
See also EXXON GASIFICATION PROCESS 
IN-SITU GASIFICATION 
SYNTHANE PROCESS 
TRI-GAS PROCESS 
Commercialization 
Barriers to commercialization, 6 :11908 
Energy commercialization prospects, 6 :11907 
Comparative Evaluations 
Major technical issues facing synthetic pipeline gas, 6 :11906 
Meetings 
Coal conversion technology: problems and solutions, 6 :11901 
Performance 
Molten carbonate fuel cell large stack development (Bell 
Aerospace Textron high mass flux gasifier and GE advanced 
fixed bed gasifier), 6 :12433 (NYSERDA—80-17) 
Pilot Plants 
Major technical issues facing synthetic pipeline gas, 6 :11906 
Research Programs 
Catalytic effects in coal gasification. Quarterly report, April- 
June 1980, 6 :11892 (SAND—80-2151) 
Solid Wastes 
Solid waste streams associated with various methods of using 
coal as a clean fuel, 6 :11913 
Technology Assessment 
Major technical issues facing synthetic pipeline gas, 6 :11906 
COAL GASIFICATION PLANTS 
Construction 
Construction labor assessment for coal gasification plant 
Murphy Hill, Alabama, 6 :11894 (TVA/OCD/COM—81/1) 
Environmental Effects 
Major technical issues facing synthetic pipeline gas, 6 :11906 
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Labor 
Construction labor assessment for coal gasification plant 
Murphy Hill, Alabama, 6 :11894 (TVA/OCD/COM—81/1) 
Pollution Control 
Costs of environmental control processes for low Btu coal 
gasification plants, 6 :11922 
Pollution Laws 
US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 
Pollution Regulations 
US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 
Waste Water 
Study of the treatability of wastewater from a coal gasification 
plant. Supplementary report, July 15-December 31, 1980, 6 
:11909 (DOE/ET/00234—32) 
Water Requirements 
Major technical issues facing synthetic pipeline gas, 6 :11906 
COAL INDUSTRY 
Competition 
Coal competition: prospects for the 1980s, 6 :11948 
(DOE/PE—0027) 
Data Compilation 
Basic data on Soviet energy branches, 6 :11874 (RAND/N— 
1332-DOE) 
Reserves 
Basic data on Soviet energy branches, 6 :11874 (RAND/N— 
1332-DOE) 
COAL LIQUEFACTION 
See also EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 


SRC-II PROCESS 
TSL PROCESS 


Selective action of hematite in coal desulfurization, 6 :11876 
Catalysts 

Coal liquefaction process research. Quarterly report, April- 

June 1980, 6 :11893 (SAND—80-2793) 
Chemistry 

Coal liquefaction process research. Quarterly report, April- 
June 1980, 6 :11893 (SAND—80-2793) 

Fundamentals of coal depolymerization: investigation of free 
radicals in coal depolymerization under SRC-II 
preheater/reactor conditions. Quarterly report, July 1- 
September 30, 1980, 6 :11878 (DOE/ET/14940—4) 

Commercialization 
Energy commercialization prospects, 6 :11907 
Hydrogen Transfer 

Role of the hydrogen-donor solvent in coal hydroliquefaction. 
Progress report, September 1, 1979-November 30, 1980, 6 
:11877 (DOE/ER/10510—T2) 

Mathematical Models 

Fundamentals of coal depolymerization: an experimental and 
statistical correlative model of the effects of temperature and 
solvent on free radicals in coal. Quarterly report, October 1- 
December 31, 1980, 6 :11879 (DOE/ET/14940—5) 

Meetings 
Coal conversion technology: problems and solutions, 6 :11901 
Research Programs 

Coal liquefaction process research. Quarterly report, April- 

June 1980, 6 :11893 (SAND—80-2793) 
Time Dependence 

Coal liquefaction process research. Quarterly report, April- 

June 1980, 6 :11893 (SAND—80-2793) 
COAL LIQUEFACTION PLANTS 
Design 

EDS coal liquefaction process development. Phase V. EDS 
Commercial Plant. Interim report, 6 :11888 (FE—2893-59) 

Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 

Materials 

Fossil Energy Program Progress report for December 1980, 6 

:11873 (ORNL/TM—7682) 
Pipes 

Fossil Energy Program Progress report for December 1980, 6 

711873 (ORNL/TM—7682) 





67S / ERA Vol. 6, No. 9 


Pollution Laws 
US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 
Pollution Regulations 
US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 
Pressure Vessels 
Fossil Energy Program Progress report for December 1980, 6 
711873 (ORNL/TM—7682) 
Valves 
Fossil Energy Program Progress report for December 1980, 6 
711873 (ORNL/TM—7682) 
Water Requirements 
Section 13(b) water assessment report: coal liquefaction 
demonstration plant near Morgantown, WV, 6 :11917 
(DOE/EV/03201—T3) 
Yields 
EDS coal liquefaction process development. Phase V. EDS 
Commercial Plant. Interim report, 6 :11888 (FE—2893-59) 
COAL LIQUIDS 
Biological Effects 
Growth of barley exposed to solvent refined coal (SRC) 
materials added to soil, 6 :11919 (PNL-SA—8756) 
Combustion 
Combustion of coal-derived fuels, 6 :11947 
Deashing 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Electron Spin Resonance 
Fundamentals of coal depolymerization: an experimental and 
statistical correlative model of the effects of temperature and 
solvent on free radicals in coal. Quarterly report, October 1- 
December 31, 1980, 6 :11879 (DOE/ET/14940—5) 
Fundamentals of coal depolymerization: investigation of free 
radicals in coal depolymerization under SRC-II 
preheater/reactor conditions. Quarterly report, July 1- 
September 30, 1980, 6 :11878 (DOE/ET/14940—4) 
Fractionation 
Exxon donor solvent, coal liquefaction process development, 6 
711903 
Production of distillate fuels by SRC-II, 6 :11902 
Hydrogenation 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
September-November 1980, 6 :11887 (FE—2034-21) 
Market 
Energy commercialization prospects, 6 :11907 
Physical Properties 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Recycling 
Exxon donor solvent, coal liquefaction process development, 6 
:11903 
Fundamentals of coal depolymerization: investigation of free 
radicals in coal depolymerization under SRC-II 
preheater/reactor conditions. Quarterly report, July 1- 
September 30, 1980, 6 :11878 (DOE/ET/14940—4) 
Yields 
Exxon donor solvent, coal liquefaction process development, 6 
:11903 


COAL MINES 


Economic Analysis 
Coal mining cost model. Volume 4. Users’ guide for the 
surface coal mining cost model, 6 :11931 (EPRI-EA— 
1273(Vol.4)) 
Coal mining cost model. Volume 3. Surface coal mining cost 
model. Final report, 6 :11930 (EPRI-EA—1273(Vol.3)) 
Coal mining cost mode. Volume 2. Users’ guide for the 
underground coal mining cost model. Final report, 6 :11929 
(EPRI-EA—1273(Vol.2)) 
Ownership 
Coal competition: prospects for the 1980s, 6 :11948 
(DOE/PE—0027) 


COAL MINING 


See also LONGWALL MINING 
SURFACE MINING 


UNDERGROUND MINING 
Socio-Economic Factors 

An introduction to the COALTOWN impact assessment 

model. Staff report, 6 :12415 (PB—80-203375) 
COAL PREPARATION 
Comparative Evaluations 

Study of precombustion methods of chemical coal cleaning, 6 

:11937 (DOE/PC/20083—T1) 
Magnetic Separators 

Fossil Energy Program Progress report for December 1980, 6 

711873 (ORNL/TM—7682) 
Solid Wastes 

Solid waste streams associated with various methods of using 

coal as a clean fuel, 6 :11913 
Waste Water 

Trace element contamination of drainage from coal cleaning 

wastes, 6 :11920 
COAL RESERVES 
Maps 

Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6 :11941 
(ANL/CEN/FE—80-9) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Electrodes 

Electrochemical corrosion of iron- spinel 
(FMAS) in molten potassium salts and coal slag, 6 :12428 
(PNL—3627) 

Materials Testing 

Electrochemical corrosion of iron spinel 
(FMAS) in molten potassium salts and coal slag, 6 :12428 
(PNL—3627) 

Parametric Analysis 

Performance calculations for 1000 MWe MHD/steam power 

plants, 6 :12426 (DOE/NASA/10769—13) 
COASTAL REGIONS 
Environmental Policy 

A special report to the president and the congress. 
Reorganizing the federal effort in oceanic and atmospheric 
affairs. Volume II: background, 6 :12824 (PB—80-206097) 

COASTAL WATERS 
Water Quality 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11959 
(DOE/PO/10114—1(Vol.1)) 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11960 
(DOE/PO/10114—1(Vol.2)) 

COATINGS 
Curing 

Demonstration of a fuel-saving system for paint-curing ovens, 6 

:12471 (DOE/CS/40009—T 1) 
COBALT 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—-8005-MS) 

COBALT ALLOYS 
Magnetic Properties 

Competing order parameters in quenched random alloys: 

Fe/sub 1-x/Co/sub x/Clo, 6 :12585 
Phase Diagrams 

Competing order parameters in quenched random alloys: 

Fe/sub 1-x/Co/sub x/Cle, 6 :12585 
COKE 
Consumption Rates 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 











COLLAGEN 


Requirements for maintaining the embryonic state of avian 
tendon cells in culture, 6 :12864 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Impurities 
Transport of a trace impurity in a dirty plasma in the Pfirsch— 
Schlueter regime, 6 :13184 
Transport Theory 
Transport of a trace impurity in a dirty plasma in the Pfirsch— 
Schlueter regime, 6 :13184 
COLLISIONLESS PLASMA 


Theory 

Aspects of the statistical theory of stochastic magnetic fields: 
test particle transport and turbulent collisionless tearing 
mode, 6 :13200 

COLONIES 
See POPULATIONS 
COLORADO 
Federal Assistance 

Grand Junction remedial action program. Analysis of currently 
approved and proposed procedures for establishing eligibility 
for remedial action. Final report, 6 :12778 
(DOE/EV/01621—T1) 

Geochemical Surveys 

Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 

Land Reclamation 
Uranium Mill Tailings Remedial Action Program. Annual 
status report, 6 :12064 (DOE/NE—0011) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 
Field Tests 

Materials, Processes and Testing Laboratory. Technical 
progress report, March-June 1980, 6 :12198 
(DOE/ET/20279—114) 

Performance 

Performance of a combined photovoltaic/thermal, flat-plate, 

liquid collector, 6 :12236 (DOE/ET/20279—111) 
Thermal Analysis 

Performance of a combined photovoltaic/thermal, flat-plate, 

liquid collector, 6 :12236 (DOE/ET/20279—111) 
COMBINED-CYCLE POWER PLANTS 
Parametric Analysis 
Performance calculations for 1000 MWe MHD/steam power 
plants, 6 :12426 (DOE/NASA/10769—13) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Mathematical Models 

Pulverized fuel combustion: modeling and scaleup 
methodologies. First quarterly report, September 19- 
December 31, 1980, 6 :11942 (DOE/PC/30294—1) 

COMBUSTION PRODUCTS 
Evaluation 

APTI (Air Pollution Training Institute) Course 427: 
combustion evaluation, student manual, 6 :12784 (PB—80- 
207798) 

APTI (Air Pollution Training Institute) course 427: 
combustion evaluation, instructor's guide, 6 :12765 (PB—80- 
207806) 

COMMERCIAL BUILDINGS 
Building Codes 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Energy Analysis 

Effects of internal gain assumptions in building energy 

calculations, 6 :12455 (SERI/TP—721-1031) 
Energy Conservation 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 
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Models for residential- and commercial-sector energy- 
conservation analysis: applications, limitations, and future 
potential. Final report, 6 :12440 (DOE/PE/70044—T3) 

Residential Conservation Service Program: expansion to 
multifamily and commercial buildings. Environmental 
Impact Statement; draft supplement, 6 :12439 (DOE/EIS— 
0050-DS) 

Heat Gain 

Effects of internal gain assumptions in building energy 

calculations, 6 :12455 (SERI/TP—721-1031) 
Renewable Energy Sources 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Water Heaters 

Energy conservation regulations for new nonresidential 
buildings. Guide to service water heaters, Division Seven, 6 
:12448 (P—400-80-071) 

COMMERCIAL SECTOR 
Demand 

Residential and commercial energy demand: framework for a 
system-dynamics model (Modified FOSSIL2 national energy 
model), 6 :12443 (MTR—80W86) 

COMMUNITIES 
Energy Conservation 

Energy-Integrating Master Plan for the City of Atlantic City, 
New Jersey: energy conservation element. Volume 3, 6 
:12523 (DOE/CS/20614—T1) 


Energy-Integrating Master Plan for the City of Atlantic City, 
New Jersey: energy conservation element. Volume 3, 6 
:12523 (DOE/CS/20614—T 1) 

COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
Performance Testing 
Nonimaging concentrators for solar thermal energy. Final 
report, 6 :12235 (DOE/ET/20236—18) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES 
B Codes 

Algorithm 554: BRENTM, a Fortran subroutine for the 
numerical solution of systems of nonlinear equations [C5] 
(For IBM computers), 6 :13262 

C Codes 

Computer modeling of the Pre-Gondola cratering experiments 
(CSQII and CRATER), 6 :12726 (SAND—80-1695) 

CORTRAN code user manual (LMFBR), 6 :12374 (PNL— 
3684) 

CSQII: a two-dimensional Eulerian code for computation of 
material motion in two dimensions, 6 :13059 (SAND—80- 
1984C) 

FOG vapor spread model: description of the CTWNC 
subroutine, 6 :12350 (ANL-Trans—1193) 

Corrections 

DISSPLA/TELLAGRAF enhancements committee report, 6 

:13255 (CONF-810222—1(Draft)) 
D Codes 

DISSPLA/TELLAGRAF enhancements committee report, 6 
:13255 (CONF-810222—1(Draft)) 

Microcomputer/CYBER data transfer system, 6 :13256 
(DOE/CH/03000—T2) 

F Codes 

FLP: a field line plotting code for bundle divertor design, 6 

:13230 (ORNL/TM—7555) 
G Codes 

Analysis by simulation of the disposition of nuclear fuel waste, 
6 :12020 (DOE/SR/01008—5) 

Exploration of volcanic geothermal energy resources based on 
rheological techniques. Final report, 6 :12255 
(DOE/ET/28453—5) 
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Geothermal loan guaranty cash flow model: description and 

users’ manual, 6 :12271 (DOE/SF/10494—1) 
I Codes 

Lumped mass modeling of overburden motion during explosive 

blasting, 6 :11985 (SAND—80-2413) 
M Codes 

Thermal and thermomechanical data from in situ heater 
experiments at Stripa, Sweden. Technical Information 
Report No. 29, 6 :12044 (LBL—11477) 

Manuals 

NOAA/DOE CWP structural analysis package, 6 :12214 

(DOE/NOAA/OTEC—8) 
O Codes 

User's guide to PSS and OPS (In FORTRAN for PDP-10), 6 

:13254 (ORNL/ENG/TM—20) 
P Codes 

PRESTO low-level waste transport and risk assessment code, 6 
:12065 (CONF-810217—4) 

Selection of reservoirs amenable to micellar flooding. First 
annual report, October 1978-December 1979, 6 :11953 
(DOE/BC/00048—20) 

User’s guide to PSS and OPS (In FORTRAN for PDP-10), 6 
:13254 (ORNL/ENG/TM—20) 

R Codes 

Low-cost silicon process development. Phase IV. Process 
improvement. First quarterly technical progress report 
(REPORT code), 6 :12181 (SERI/PR—9279-1-T1) 

Ray tracing near the electron cyclotron frequency with 
application to EBT, 6 :13195 

S Codes 

SOLCOST-PASSIVE solar energy design program: User's 
Guide, 6 :12223 (DOE/ET/20102—T1) 

SOLCOST-PHOTOVOLTAIC solar energy design program: 
User's Guide, 6 :12197 (DOE/ET/20108—T3) 

T Codes 

DISSPLA/TELLAGRAF enhancements committee report, 6 
:13255 (CONF-810222—1(Draft)) 

TPLOT2: a flexible X-Y plotting program for use with finite 
element software (In FORTRAN EXTENDED VERSION 
4 for CDC Cyber), 6 :13260 (SAND—80-2508) 

U Codes 

Microcomputer/CYBER data transfer system, 6 :13256 

(DOE/CH/03000—T2) 
V Codes 

Synfuel program analysis. Volume Il. VENVAL users manual, 

6 :12417 (DOE/RA/00001—T5(Vol.2)) 
Validation 

DOE-project on geothermal reservoir engineering computer 
code comparison and validation: evaluation of results for 
Problem 6, 6 :12312 (LBL—12038) 

COMPUTER GRAPHICS 

Application of fuzzy set theory to data display, 6 :13265 

(LBL—11590) 
Computer Codes 

TPLOT2: a flexible X-Y plotting program for use with finite 

element software, 6 :13260 (SAND—80-2508) 
Recommendations 

DISSPLA/TELLAGRAF enhancements committee report, 6 

:13255 (CONF-810222—1(Draft)) 
COMPUTER NETWORKS 
Data Transmission 

Study of data communications at the Idaho National 
Engineering Laboratory (Contains glossary), 6 :13257 
(EGG—2064) 

tions 
EURONET as a user facility for accessing data banks, 6 :13273 
COMPUTERIZED TOMOGRAPHY 
Diagnostic Uses 

Heavy charged-particle treatment planning, 6 :12876 (LBL— 
11220) 

Heavy-ion radiography applied to charged particle 
radiotherapy, 6 :12879 (LBL—11220) 

Physics 

Projection radiography and tomography, 6 :12877 (LBL— 

11220) 
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Signal-to-Noise Ratio 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
CONCENTRATOR SOLAR CELLS 
Compound Parabolic Concentrators 
Photovoltaic flat plate application experiment on a New 
England Telephone Company switching station. Phase I, 
October 1, 1978-March 31, 1979. Final report, 6 :12199 
(DOE/ET/23059—1) 
Design 
Device for conversion of electromagnetic radiation into 
electrical current (Patent), 6 :12189 
Photovoltaic flat plate application experiment on a New 
England Telephone Company switching station. Phase I, 
October 1, 1978-March 31, 1979. Final report, 6 :12199 
(DOE/ET/23059—1) 
Economic Analysis 
Photovoltaic concentrator array production process study. 
Volume I. Study summary. Final report, January 25, 1979- 
January 24, 1980, 6 :12175 (SAND—79-7055/1) 
Graded Band Gaps 
Device for conversion of electromagnetic radiation into 
electrical current (Patent), 6 :12189 
Solar Concentrators 
Photovoltaic concentrator array production process study. 
Volume I. Study summary. Final report, January 25, 1979- 
January 24, 1980, 6 :12175 (SAND—79-7055/1) 
CONCRETE-PLASTIC COMPOSITES 
Compression Strength 
Polymer concrete pipe for high-temperature corrosive 
environments, 6 :12303 (BNL—28715) 
Materials Testing 
Polymer concrete pipe for high-temperature corrosive 
environments, 6 :12303 (BNL—28715) 
Service Life 
Polymer concrete pipe for high-temperature corrosive 
environments, 6 :12303 (BNL—28715) 
Tensile Properties 
Polymer concrete pipe for high-temperature corrosive 
environments, 6 :12303 (BNL—28715) 
CONCRETES 
Fabrication 
Concrete sandwich construction for energy conservation. Final 
report, October 1975-September 1978, 6 :12435 (AD-A— 
085446) 
Quality Control 
Concrete slump in nuclear power plant construction, 6 :12380 
CONDENSED AROMATICS 
Chemical Reactions 
Hydride abstraction from 9,10-dihydroanthracene and 5,12- 
dihydronaphthacene in an aprotic molten salt medium, 6 
:12625 
CONNECTICUT 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 
Marshes 
Record of the accumulation of sediment and trace metals in a 
Connecticut salt marsh, 6 :12973 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—-61) 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTAINMENT BUILDINGS 
Pressure Gradients 
CSQ calculations of Hz detonations in Zion and Sequoyah, 6 
:12391 (SAND—81-0361C) 
Stress Analysis 
CSQ calculations of Hz detonations in Zion and Sequoyah, 6 
:12391 (SAND—81-0361C) 
CONTINENTAL SHELF 
Aquatic Ecosystems 
A summary and analysis of environmental information on the 
continental shelf and Blake Plateau from Cape Hatteras to 
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Cape Canaveral (1977). Volume III. Appendix A: ongoing 
research and programs. Appendix B: Data gaps. Appendix 
C: Raw data and unworked samples. Final report, 6 :12805 
(PB—80-208945) 
Baseline Ecology 
A summary and analysis of environmental information on the 
continental shelf and Blake Plateau from Cape Hatteras to 
Cape Canaveral (1977). Volume III. Appendix A: ongoing 
research and programs. Appendix B: Data gaps. Appendix 
C: Raw data and unworked samples. Final report, 6 :12805 
(PB—80-208945) 
Oceanography 
A summary and analysis of environmental information on the 
continental shelf and Blake Plateau from Cape Hatteras to 
Cape Canaveral (1977). Volume III. Appendix A: ongoing 
research and programs. Appendix B: Data gaps. Appendix 
C: Raw data and unworked samples. Final report, 6 :12805 
(PB—80-208945) 
Petroleum Deposits 
Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Final 
environmental statement, 6 :11962 (PB—80-201742) 
Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Volume 2. 
Final environmental statement, 6 :11963 (PB—80-201759) 
Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. Volume 3. OCS sale No. 48. 
Final environmental statement, 6 :11964 (PB—80-201767) 
Productivity 
Biological processes in the water column of the South Atlantic 
Bight. Progress report, 6 :12803 (DOE/EV/00936—5) 
Quantity Ratio 
Empirical relationship between the concentration of 
resuspended sediment and near bottom wave-orbital velocity, 
6 :12976 
Sediments 
Empirical relationship between the concentration of 
resuspended sediment and near bottom wave-orbital velocity, 
6 :12976 
Upwelling 
Biological processes in the water column of the South Atlantic 
Bight. Progress report, 6 :12803 (DOE/EV/00936—S) 
Water Waves 
Empirical relationship between the concentration of 
resuspended sediment and near bottom wave-orbital velocity, 
6 :12976 
CONTINUOUS MINERS 
Automation 
Automated extraction system: design, manufacture and field 
development. Final report, 6 :11934 (FE—9011/1) 
Performance Testing 
Automated extraction system: design, manufacture and field 
development. Final report, 6 :11934 (FE—9011/1) 
Remote Control 
Automated extraction system: design, manufacture and field 
development. Final report, 6 :11934 (FE—9011/1) 
CONTROL ROD DRIVES 
Time Measurement 
Reactor control rod timing system (Patent; LMFBR), 6 :12384 
COOLANTS 
(See also specific coolant materials.) 
Disinfectants 
Extending the life of machine coolants through the use of a 
biocide, 6 :12464 (CONF-800416—) 
Optimization 
Extending the life of machine coolants through the use of a 
biocide, 6 :12464 (CONF-800416—) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEMS 
See also SOLAR COOLING SYSTEMS 
Optimization 
Influence of cooling system variables. SAE Paper 780595 (On 
automotive fuel economy, emissions, and octane number 
requirements), 6 :12538 
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Performance 
Heat leak measurements on Fermilab’s energy saver magnet 
string and transfer line, 6 :12707 (DOE/CH/03000—T1) 
Thermal Energy Storage Equipment 
Distributed thermal energy storage in the residential sector: 
commercialization-readiness assessment and implementation 
strategy, 6 :12438 (DOE/CS—-0195) 
COOLING TOWERS 


See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 


Air Pollution 

Studies on mathematical models for characterizing plume and 
drift behavior from cooling towers. Volume 5. Mathematical 
model for multiple-source (multiple-tower) cooling tower 
drift dispersion, 6 :12742 (EPRI-CS—1683(Vol.5)) 

Environmental Effects 

Pacific Northwest Laboratory participation in the winter study 

of power plant effects, 6 :12360 (PNL-SA—9116) 
Plumes 
Pacific Northwest Laboratory participation in the winter study 
of power plant effects, 6 :12360 (PNL-SA—9116) 
COPEPODS 
See also ZOOPLANKTON 
Morphology 

Transfer of radioactive carbon within the copepod Temora 

longicornis, 6 :12894 
Reproduction 

Effects of varying food concentrations on reproduction in 

Diaptomus clavipes Schacht, 6 :12807 
COPPER 
Absorption Spectroscopy 

Chemical characterization of air particulate samples using x-ray 

absorption spectroscopy, 6 :12612 
Adsorption 

Adsorption sites and bond lengths of iodine on Cu{111} and 
Cu{100} from surface extended x-ray-absorption fine 
structure, 6 :12584 

Alpha Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Argon 40 Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Carbon 12 Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Corrosion Resistance 

Evaluation of metallic materials for use in engineering barrier 

systems, 6 :12575 (PNL-SA—8939) 
Crystal Structure 

Adsorption sites and bond lengths of iodine on Cu{111} and 
Cu{100} from surface extended x-ray-absorption fine 
structure, 6 :12584 

Proton Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Smelting 

Controi of copper smelter fugitive emissions. Final report Mar 

76-Oct 79, 6 :12682 (PB—80-203227) 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

X-Ray Spectroscopy 

Chemical characterization of air particulate samples using x-ray 

absorption spectroscopy, 6 :12612 
COPPER ALLOYS 
Corrosion Resistance 

Evaluation of metallic materials for use in engineering barrier 

systems, 6 :12575 (PNL-SA—8939) 
CORN (MAIZE) 
See MAIZE 
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CORN STOVER 
See AGRICULTURAL WASTES 
CORNEA 
Biological Radiation Effects 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
CORTISOL 
See HYDROCORTISONE 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
Heavy Ions 
Abundances, energy and LET spectra of HZE particles in 
space, 6 :12989 (LBL—11220) 
COSMOLOGICAL MODELS 
T Invariance 
The arrow of time in the dynamic theory, 6 :13157 (LA—8690- 
MS) 
Unified Gauge Models 
Cosmological consequences of a first-order phase transition in 
the SU; grand unified model, 6 :12978 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
CRABS 
See CRUSTACEANS 
CRATERING EXPLOSIONS 
Computerized Simulation 
Computer modeling of the Pre-Gondola cratering experiments, 
6 :12726 (SAND—80-1695) 
Performance 
Computer modeling of the Pre-Gondola cratering experiments, 
6 :12726 (SAND—80-1695) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See IMMUNITY 
CRIMINOLOGY 
Organization development: revitalization or reorganization (Of 
law enforcement agencies), 6 :13282 (UCRL—85466) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 


See also COPEPODS 
ZOOPLANKTON 


Metabolism 
Oxygen uptake and heat production in a metabolic conformer 
(Littorina irrorata) and a metabolic regulator (Uca pugnax), 
6 :12897 
Respiration 
Oxygen uptake and heat production in a metabolic conformer 
(Littorina irrorata) and a metabolic regulator (Uca pugnax), 
6 :12897 
CRYPT CELLS 
Biological Radiation Effects 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
CRYSTAL DEFECTS 
Computerized Simulation 
Catalog of computer simulated TEM images of small FCC and 
BCC dislocation loops, 6 :13143 (ORNL/TM—7619) 
CRYSTAL GROWTH METHODS 
See also EFG METHOD 
Comparative Evaluations 
Growth of silicon sheets for photovoltaic applications, 6 :12182 
(SERI/TR—614-921) 
CRYSTAL LATTICES 
Amorphous State 
Random walks on finite lattices with traps. II. The case of a 
partially absorbing trap, 6 :13151 


CRYSTALLINE LENS 
Biological Radiation Effects 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
Delayed Radiation Effects 
Cataractogenic effects of heavy charged particles in mice, 6 
:12924 (LBL—11220) 
Transmission Electron Microscopy 
Cataractogenic effects of heavy charged particles in mice, 6 
:12924 (LBL—11220) 
CRYSTALS 
See also LIQUID CRYSTALS 
Information Systems 
Molecular and crystal data system, 6 :13272 
Vacancies 
Diffusion in a pure, high-vacancy-content crystal, 6 :12582 
CT SCANNING 
See CAT SCANNING 
CULTURE MEDIA 
Biological Effects 
Changes in the electrical surface charge and transplantation 
properties of TA3 ascites tumor cells during short-term 
maintenance in an isotonic salt solution, 6 :12937 (LBL— 
11868) 
Evaluation 
Improved conditions for murine epidermal cell culture, 6 
:12861 
Requirements for maintaining the embryonic state of avian 
tendon cells in culture, 6 :12864 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKENES 
Deuteration 
Identification of the phenylcyclohexadieny] radical in the 
irradiated benzene crystal (9 MeV electron beams), 6 :12639 
CYCLOHEXANE 
Solubility 
Intellectual and scholarly judgement in critical evaluation of 
numerical data, a case history, 6 :12627 
CYCLOHEXIMIDE 
Side Effects 
Reguation of induced thionein gene expression in cultured 
mammalian cells: effects of protein synthesis inhibition on 
translatable thionein mRNA levels in regulatory variants of 
the CHO cell, 6 :12867 
CYCLONE SEPARATORS 
Design 
High performance cyclone development, 6 :12351 (CONF- 
810319—1) 
Operation 
High performance cyclone development, 6 :12351 (CONF- 
810319-—1) 
Performance 
High performance cyclone development, 6 :12351 (CONF- 
810319—1) 
CYLINDERS 
Aerodynamics 
Experimental analysis of the dynamic lift on a cylinder 
subjected to high Reynolds number flows perpendicular to 
its axis, 6 :12672 (ANL-Trans—1192) 
Pressure Gradients 
Experimental analysis of the dynamic lift on a cylinder 
subjected to high Reynolds number flows perpendicular to 
its axis, 6 :12672 (ANL-Trans—1192) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOSTATICS 
See ANTIMITOTIC DRUGS 
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Pressure Gradients 


DAMS 
Environmental Impacts 
A review of the current status of the American shad ‘(Alosa 
sapidissima)’ in the Susquehanna River. Special report, 6 
:12822 (PB—80-201395) 
DARRIEUS ROTORS 
Biological Fouling 
Preliminary study of power generation from vertical-axis 
turbines in the Gulf Stream, 6 :12116 (SAND—80-0102) 
Performance 
Preliminary study of power generation from vertical-axis 
turbines in the Gulf Stream, 6 :12115 (SAND—80-0102) 
DATA 
Meetings 
Proceedings of the sixth international CODATA conference 
(Santa Flavia, Italy, May 22-25, 1978), 6 :13268 
Reliability 
Precision and accuracy of numerical and graphical data 
presentation, 6 :13276 
DATA ACQUISITION SYSTEMS 
Acquisition, archiving, and analysis of Doublet III in 
diagnostic data on a distributed computer system, 6 :13169 
(GA-A—16048) 
Equipment Interfaces 
FASTBUS Snoop Diagnostic Module, 6 :13266 (SLAC-PUB— 
2637) 
Status of the FASTBUS standard data bus, 6 :13267 (SLAC- 
PUB—2652) 
System overview of FASTBUS, 6 :13263 
DATA ANALYSIS 
Computer Graphics 
Application of fuzzy set theory to data display, 6 :13265 
(LBL—11590) 
DATA BASE MANAGEMENT 
Computer Codes 
Data base management and scientific information, 6 :13270 
Techniques for evaluating computer-based systems for 
numerical data management, 6 :13279 
Reviews 
Data base management and scientific information, 6 :13270 
DATA COVARIANCES 
Documentation 
Precision and accuracy of numerical and graphical data 
presentation, 6 :13276 
DATA TAGGING 
National Science Foundation’s role in numeric data activities, 6 
:13275 
DATA TRANSMISSION 
Planning 
Study of data communications at the Idaho National 
Engineering Laboratory (Contains glossary), 6 :13257 
(EGG—2064) 
DAUGHTER PRODUCTS 
Indoor Air Pollution 
Radon: a bibliography, 6 :12779 (LBL—12200) 
DEC COMPUTERS 
Equipment Interfaces 
THC: a simple high-performance loca! network (CDC 6000, 
PDP-11, VAX/580, IBM 4331), 6 :12110 (LBL—11426) 
DECISION MAKING 
Computer Graphics 
Application of fuzzy set theory to data display, 6 :13265 
(LBL—11590) 
DECOMMISSIONING 
Feasibility Studies 
ORNL decontamination and decommissioning program, 6 
:12027 (CONF-800416—) 
Institutional Factors 
Missouri State information handbook: formerly utilized sites 
remedial action program, 6 :12076 (DOE/OR/20769—T15) 
Laws 
Current activities handbook: formerly utilized sites remedial 
action program, 6 :12079 (DOE/OR/20769—T18) 
Legal Aspects 
Current activities handbook: formerly utilized sites remedial 
action program, 6 :12079 (DOE/OR/20769—T 18) 
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Federal government information handbook: formerly utilized 
sites remedial action program, 6 :12075 (DOE/OR/20769— 
T14) 

Florida state information handbook: formerly utilized sites 
remedial action program, 6 :12073 (DOE/OR/20769—T12) 

Illinois State information handbook: formerly utilized sites 
remedial action program, 6 :12083 (DOE/OR/20769—T22) 

Illinois state information handbook: formerly utilized sites 
remedial action program, 6 :12078 (DOE/OR/20769—T17) 

Maryland State information handbook: formerly utilized sites 
remedial action program, 6 :12080 (DOE/OR/20769—T19) 

Maryland state information handbook: formerly utilized sites 
remedial action program, 6 :12082 (DOE/OR/20769—T21) 

Missouri State information handbook: formerly utilized sites 
remedial action program, 6 :12076 (DOE/OR/20769—T15) 

New Mexico state information handbook: formerly utilized 
sites remedial action program, 6 :12081 (DOE/OR/20769— 
T20) 

New York state information handbook: formerly utilized sites 
remedial action program, 6 :12077 (DOE/OR/20769—T 16) 

Oregon state information handbook: formerly utilized sites 
remedial action program, 6 :12074 (DOE/OR/20769—T13) 

Pennsylvania state information handbook: formerly utilized 
sites remedial action program, 6 :12084 (DOE/OR/20769— 
T23) 

Manuals 
Decommissioning handbook, 6 :12035 (DOE/EV/10128—1) 
DECONTAMINATION 
Feasibility Studies 

ORNL decontamination and decommissioning program, 6 

:12027 (CONF-800416—) 
Institutional Factors 

Missouri State information handbook: formerly utilized sites 

remedial action program, 6 :12076 (DOE/OR/20769—T15) 
Laws 

Current activities handbook: formerly utilized sites remedial 

action program, 6 :12079 (DOE/OR/20769—T18) 
Legal Aspects 

Current activities handbook: formerly utilized sites remedial 
action program, 6 :12079 (DOE/OR/20769—T 18) 

Federal government information handbook: formerly utilized 
sites remedial action program, 6 :12075 (DOE/OR/20769— 
T14) 

Florida state information handbook: formerly utilized sites 
remedial action program, 6 :12073 (DOE/OR/20769—T12) 

Illinois State information handbook: formerly utilized sites 
remedial action program, 6 :12083 (DOE/OR/20769—T22) 

Illinois state information handbook: formerly utilized sites 
remedial action program, 6 :12078 (DOE/OR/20769—T17) 

Maryland State information handbook: formerly utilized sites 
remedial action program, 6 :12080 (DOE/OR/20769—T19) 

Maryland state information handbook: formerly utilized sites 
remedial action program, 6 :12082 (DOE/OR/20769—T21) 

Missouri State information handbook: formerly utilized sites 
remedial aciion program, 6 :12076 (DOE/OR/20769—T15) 

New Mexico state information handbook: formerly utilized 
sites remedial action program, 6 :12081 (DOE/OR/20769— 
T20) 

New York state information handbook: formerly utilized sites 
remedial action program, 6 :12077 (DOE/OR/20769—T 16) 

Oregon state information handbook: formerly utilized sites 
remedial action program, 6 :12074 (DOE/OR/20769—T 13) 

Pennsylvania state information handbook: formerly utilized 
sites remedial action program, 6 :12084 (DOE/OR/20769— 
T23) 

Manuals 
Decommissioning handbook, 6 :12035 (DOE/EV/10128—1) 
DEEP INELASTIC HEAVY ION REACTIONS 
Angular Distribution 

Angular distributions of sequentially emitted particles and 
gamma rays in deep inelastic processes, 6 :13132 (LBL— 
11975) 

DEGRADATION (ENERGY) 
See ENERGY LOSSES 





73S / ERA Vol. 6, No. 9 


DELAWARE 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 
DELAYED NEUTRON ANALYSIS 
Test results for the FAST Facility Delayed Neutron 
Interrogator source transfer system, 6 :12087 (LA—8684- 
MS) 
DELAYED NEUTRON PRECURSORS 
Beta-Minus Decay 
Status of and outstanding problems in delayed neutron data, 
P/sub n/ values and energy spectra, 6 :13126 (PNL-SA— 
8831) 
DELAYED NEUTRONS 
Energy Spectra 
Status of and outstanding problems in delayed neutron data, 
P/sub n/ valves and energy spectra, 6 :13126 (PNL-SA— 
8831) 
Reviews 
Status of and outstanding problems in delayed neutron data, 
P/sub n/ values and energy spectra, 6 :13126 (PNL-SA— 
8831) 
DENITRIFICATION 
Cost 


Evaluation of alternatives for disposal of heavy metal solutions 
containing nitrate, 6 :12466 (CONF-800416—) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEASE 
See DNA-ASE 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPARTMENT OF INTERIOR 
See US DOI 
DEPARTMENT OF TRANSPORTATION 
See US DOT 
DESALINATION PLANTS 
Electrodialysis 
Solar powered electrodialysis. Part I. Design of a solar 
powered electrodialysis system for desalting remote, brackish 
water sources. Final report, 6 :12202 (PB—80-203805) 
Photovoltaic Power Supplies 
Solar powered electrodialysis. Part I. Design of a solar 
powered electrodialysis system for desalting remote, brackish 
water sources. Final report, 6 :12202 (PB—80-203805) 
DESERTS 
Revegetation 
Role of pioneer species in revegetation of disturbed desert 
areas, 6 :12790 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Comparative Evaluations 
Study of precombustion methods of chemical coal cleaning (16 
chemical processes (bench-scale, laboratory or pilot)), 6 
211937 (DOE/PC/20083—T 1) 
Solid Wastes 
Solid waste streams associated with various methods of using 
coal as a clean fuel, 6 :11913 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM 
Chemical Reaction Kinetics 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases, 6 :12621 
(COO—2944-5) 
Chemicai Shift 
Identification of the phenylcyclohexadieny] radical in the 
irradiated benzene crystal (9 MeV electron beams), 6 :12639 


Isotope Effects 
Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 
Isotopic Exchange 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
Hydrogen spill-over on alumina - a study by infrared 
spectroscopy. Technical report, 6 :12614 (AD-A—084853) 
Laser Isotope Separation 
Development of advanced concepts for improved heavy water 
production technology. Tri-quarterly report, January 1- 
September 30, 1980, 6 :12090 (UCID—17736-80-1-2-3) 
Mesic Atoms 
Branching ratios for stopped pions in deuterium, 6 :13022 
(COO—3539-14) 
DEUTERIUM COMPOUNDS 
Radiolysis 
Structure of solvated electrons in 3-methylpentane glass. 
Second-moment electron spin resonance analysis of 
specifically deuterated 3-methylpentanes, 6 :12638 
Thermodynamic Properties 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases, 6 :12621 
(COO—2944-5) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Pion Minus Reactions 
Branching ratios for stopped pions in deuterium, 6 :13022 
(COO—3539-14) 
DEUTERON REACTIONS 
Pickup Reactions 
J-dependent effects in tensor analyzing powers for the (d,a) 
reaction, 6 :13122 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Backscattering 
Dynamics of ion channeling at low energies: Nonnormal 
incidence, 6 :13037 
DEVONIAN SHALES 
See BLACK SHALES 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
1,4-DIAZINES 
See PYRAZINES 
DIBARYON RESONANCES 
Particle Production 
Energy dependent study of pp — pn7* using polarized proton 
beams, 6 :13066 (DOE/ER/05096—8) 
DIELECTRIC MATERIALS 
Impregnation 
Liquid/gas impregnation for high electrical stress components, 
6 :12647 (SAND—80-2619) 
DIELECTRIC TRACK DETECTORS 
Diagnostic Uses 
Instrumentation for measuring heavy-ion fields, 6 :12691 
(LBL—11220) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Exhaust Gases 
Data base for light-weight automotive diesel power plants. 
Volume I: Executive summary. Final report 30 Jun 76-30 
Jun 77, 6 :12533 (PB—80-204399) 
Data base for light-weight automotive diesel power plants. 
Volume II: discussion and results. Final report 30 Jun 76-30 
Jul 77, 6 :12534 (PB—80-204407) 
Data base for light-weight automotive diesel power plants. 
Volume III: miscellaneous data. Final report 30 Jun 76-30 
Jul 77, 6 :12535 (PB—80-204415) 
Soot reduction in diesel engines by catalytic effects, 6 :12551 
(BNL—28554) 





DIESEL ENGINES 
Fuel Economy 


Fuel Economy 
Data base for light-weight automotive diesel power plants. 
Volume I: Executive summary. Final report 30 Jun 76-30 
Jun 77, 6 :12533 (PB—80-204399) 
Data base for light-weight automotive diesel power plants. 
Volume II: discussion and results. Final report 30 Jun 76-30 
Jul 77, 6 :12534 (PB—80-204407) 
Data base for light-weight automotive diesel power plants. 
Volume III: miscellaneous data. Final report 30 Jun 76-30 
Jul 77, 6 :12535 (PB—80-204415) 
Research 
A review of advanced vehicular diesel research and 
development programs which have potential application to 
stationary diesel power plants. Final report, i March-1 
December 1979, 6 :12327 (AD-A—085601) 
Technology Assessment 
A review of advanced vehicular diesel research and 
development programs which have potential application to 
stationary diesel power plants. Final report, 1 March-1 
December 1979, 6 :12327 (AD-A—085601) 
DIESEL FUELS 
Fuel Additives 
Soot reduction in diesel engines by catalytic effects, 6 :12551 
(BNL—28554) 
Ignition 
Ignition of lean fuel-air mixtures in a premixing-prevaporizing 
duct at temperatures up to 1000K, 6 :12558 
(DOE/NASA/51040—19) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFUSE SOLAR RADIATION 
Measuring Instruments 
Solar spectral measurements and modeling, 6 :12122 
(SERI/TR—642-1013) 
Spectra 
Solar spectral measurements and modeling, 6 :12122 
(SERI/TR—642-1013) 
DIFFUSION 
Comparative Evaluations 
Intestinal absorption of calcium and phosphorus, 6 :12895 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRECT SOLAR RADIATION 
Measuring Instruments 
Solar spectral measurements and modeling, 6 :12122 
(SERI/TR—642-1013) 
Spectra 
Solar spectral measurements and modeling, 6 :12122 
(SERI/TR—642-1013) 
DISINFECTANTS 
Testing 
Extending the life of machine coolants through the use of a 
biocide, 6 :12464 (CONF-800416—) 
DISPLAY DEVICES 
Cathode Ray Tubes 
On-line display used with cathode ray tube film measuring 
device, 6 :13261 
Comparative Evaluations 
Comparison of graphics packages used with the geoecology 
data base, 6 :12956 (CONF-810227—1) 
DISTILLATION EQUIPMENT 
Design 


Ethanol production by vapor compression distillation, 6 :12109 
(DOE/R5/10240—01) 
Testing 
Ethanol production by vapor compression distillation, 6 :12109 
(DOE/R5/10240—01) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
SOLAR DISTRICT HEATING 
Energy Storage Systems 
Large-scale energy storage in district-heating systems, 6 :12527 
DIVERTORS 
See also BUNDLE DIVERTORS 
PDX DEVICES 
Charged-Particle Transport 
Divertor and gas blanket impurity control study, 6 :13161 
(DOE/ET/52025—8) 
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Plasma Drift 
Divertor experiments in a toroidal plasma, with ExB drift due 
to an applied radial electric field, 6 :13221 


DNA 
(Deoxyribonucleic acid.) 
Biochemical Reaction Kinetics 
Selective amplification of variants of a complex repeating unit 
in DNA of a crustacean, 6 :12842 
Biological Effects 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
Biological Radiation Effects 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
Macromolecular lesions and cellular radiation chemistry, 6 
:12908 (LBL—11220) 
Repair-misrepair model of cell survival, 6 :12911 (LBL— 
11220) 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
Biological Repair 
Postreplication repair of ultraviolet-irradiated transforming 
deoxyribonucleic acid in Bacillus subtilis, 6 :12929 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
Biosynthesis 
Iododeoxyuridine administered to mice is de-iodinated and 
incorporated into DNA primarily as thymidylate, 6 :12849 
Synthesis and circularization of N- and B-tropic retroviral 
DNA in Fv-1 permissive and restrictive mouse cells, 6 
:12890 
Genetic Radiation Effects 
Specific gene mutations induced by heavy ions, 6 :12913 
(LBL—11220) 
Molecular Structure 
Does DNA have two structures in solution that coexist at 
equilibrium (Phonon propagation), 6 :12853 
Sensitivity 
Action spectra for oxygen-dependent and independent 
inactivation of Escherichia coli WP2s from 254 to 460 NM, 
6 :12891 
DNA REPLICATION 
Biological Effects 
Improved conditions for murine epidermal cell culture, 6 
:12861 
Biological Pathways 
Mechanism of 3’ — 5’ exonuclease associated with phage T5- 
induced DNA polymerase: processiveness and template 
specificity, 6 :12844 
Stimulation 
Isolation of a stimulatory factor for nuclear DNA replication, 
6 :12856 
DNA-ASE 
Biochemical Reaction Kinetics 
Mechanism of 3’ — 5’ exonuclease associated with phage TS- 
induced DNA polymerase: processiveness and template 
specificity, 6 :12844 
Structural Chemical Analysis 
Further characterization of human fibroblast 
apurinic/apyrimidinic DNA endonucleases: the definition of 
two mechanistic classes of enzyme, 6 :12837 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOCUMENTATION 
Automation 
Computerization of research journals: significance to numeric 
data users, 6 :13271 
DOLOMITE 
Geologic Deposits 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6 :11941 
(ANL/CEN/FE—80-9) 
DOMINANT MUTATIONS 
Radioinduction 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
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DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Data Acquisition Systems 
Acquisition, archiving, and analysis of Doublet III in 
diagnostic data on a distributed computer system, 6 :13169 
(GA-A— 16048) 
Limiters 
Actively cooled limiter for Doublet III. Annual report, 
October 1, 1979-September 27, 1980, 6 :13219 (GA-A— 
16181) 
Reactor Fueling 
Hydrogen pellet injector for Doublet III, 6 :13217 (GA-A— 
16090 


DRIFT INSTABILITY 
Beta Ratio 
Finite-beta modifications of drift and trapped-electron modes, 6 
13180 
DRIFT TUBES 
Maintenance 
FMIT alignment cart, 6 :12696 (LA-UR—81-510) 
DRILL PIPES 
Corrosion Protection 
Use of an inert drilling fluid to control geothermal drill pipe 
corrosion, 6 :12313 (SAND—80-1726C) 
DRILLING EQUIPMENT 
See also DRILL PIPES 
Stabilization 
Development of conical stabilizers for pilot hole drilling. Final 
technical report (Pilot hole for raise boring), 6 :11935 (FE— 
9092-1) 
DRILLING FLUIDS 
Corrosive Effects 
Use of an inert drilling fluid to control geothermal drill pipe 
corrosion, 6 :12313 (SAND—80-1726C) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Chlorination 
Formation and control of trihalomethanes in chlorinated 
drinking waters containing fulvic acid. Technical completion 
report, 6 :12815 (PB—80-200140) 
Water Pollution 
Fate of human viruses in groundwater recharge systems, 6 
:12812 (BNL—51214) 
DROPLETS 
Measuring Methods 
Cooling tower drift study: drift measurement and analysis of 
the measuring technique, 6 :12743 (K/ET—S020) 
DROSOPHILA 
Genetic Radiation Effects 
Specific gene mutations induced by heavy ions, 6 :12913 
(LBL—11220) 
Sensitivity 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. I. Homogeneous fields ranging from 13,000 to 
37,000 Gauss, 6 :12954 
DRYERS 
See also SOLAR DRYERS 
Nozzles 
Development and demonstration of energy-conserving drying 
modifications to textile processes. Part II, Phase III 
extension of DOE contract, 6 :12473 (DOE/CS/40081—T5) 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
Chemical Preparation 
Synthesis and therapeutic testing of mono- and dialkyl esters of 
pentetic (diethylenetriaminepentaacetic) acid for 
decorporation of polymeric plutonium, 6 :12887 
DUODENUM 
See SMALL INTESTINE 
DUST COLLECTORS 
Maintenance 
Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 


ECR HEATING 
Beam Optics 


Operation 

Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 

DUSTS 
Chemical Analysis 

Formation and transformation of organic species emitted from 

oil shale processing, 6 :11988 (DOE/EV/04960—6) 
DYSPROSIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 


E LAYER 
See E REGION 
E REGION 
Electron Drift 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
EARTH ATMOSPHERE 


See also IONOSPHERE 
MAGNETOSPHERE 


Mathematical Models 
Formation and characteristics of coastal internal boundary 
layers during onshore flows, 6 :12733 
Visibility 
Relative importance of atmospheric sulfates and nitrates in 
visibility reduction, 6 :12736 (BNL—28346) 
EARTH MANTLE 
Seismic P Waves 
Seismic velocity and Q-structure of the upper mantle lid and 
low velocity zone for the Eastern Great Basin, 6 :12966 
EARTHQUAKES 
Meetings 
Proceedings of the sixth world conference on earthquake 
engineering [held at] New Delhi, January 10-14, 1977. Vol.3, 
6 :12395 
EARTHWORMS 
See ANNELIDS 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
Data Base Management 
Comparison of graphics packages used with the geoecology 
data base, 6 :12956 (CONF-810227—1) 
ECONOMIC ANALYSIS 
Computer Codes 
Synfuel program analysis. Volume II. VENVAL users manual, 
6 :12417 (DOE/RA/00001—T5(Vol.2)) 
ECONOMIC GROWTH 
Cost Benefit Analysis 
Air commission joins Clean Air Act debate, 6 :12829 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
Mathematical Models 
Aggregation error in ecological models, 6 :12830 
ECR HEATING 
Beam Optics 
General geometric optics formalism in plasmas, 6 :13196 
Ray tracing near the electron cyclotron frequency with 
application to EBT, 6 :13195 
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Beam Optics 


EDS LIQUEFACTION 

See EXXON LIQUEFACTION PROCESS 
EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 


Large-area silicon sheet by EFG. Fourth quarterly report, 
October 1-December 31, 1980, 6 :12160 
(DOE/JPL/954355—80/16) 

EGGS 
Entrainment 

Prediction of entrainment/impingement imysict for striped bass 
eggs and larvae by the proposed Vienna Unit No. 9, 6 :12354 
(PB—80-207608) 

Impingement 

Prediction of entrainment/impingement impact for striped bass 
eggs and larvae by the proposed Vienna Unit No. 9, 6 :12354 
(PB—80-207608) 

EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTOMERS 
Physical Properties 

Investigation of test methods, material properties, and 
processes for solar cell encapsulants. Eighteenth quarterly 
progress report, August 12-November 12, 1980, 6 :12161 
(DOE/JPL/954527—80/17) 

ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTS 
Fabrication 

Analysis and evaluation in the production process and 
equipment area of the Low-Cost Solar Array Project. 
Quarterly report, April-July 1980, 6 :12162 
(DOE/JPL/954796—81/11) 

ELECTRIC DISCHARGES 
Biological Radiation Effects 
Restriction of the spread of epileptogenic discharges in cats by 
intracranial irradiations, 6 :12883 (LBL—11220) 
Cathode Sputtering 
Studies on microarcing (304 stainless steel electrodes), 6 :12589 
ELECTRIC FIELDS 
Configuration 


Configuration of dayside merging, 6 :12994 
ELECTRIC FURNACES 
Comparative Evaluations 
Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 
Life-Cycle Cost 
Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 
Performance 
Performance and economics of the ACES and alternative 
residential heating and air conditioning systems in 115 US 
cities, 6 :12445 (ORNL/CON—S2) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
Efficiency 
Economic justification for small scale biomass fueled electrical 
generating systems, 6 :12328 (CONF-800482—) 
ELECTRIC MOTORS 
Design 


Electronically commutated dc motors for electric vehicles, 6 
:12545 (DOE/NASA/51044—14) 
Performance 
Electronically commutated dc motors for electric vehicles, 6 
:12545 (DOE/NASA/51044— 14) 
ELECTRIC POWER 
Consumption Rates 
Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 
790(V ol.3)) 
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Demand Factors 
Short-term energy outlook. Volume II. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 
Time-of-Use Pricing 
Discussion series on PURPA related topics: information to 
customers, 6 :12419 (DOE/RG/00335—03) 
ELECTRIC POWER INDUSTRY 
Data Compilation 
Basic data on Soviet energy branches, 6 :11874 (RAND/N— 
1332-DOE) 
ELECTRIC UTILITIES 
Energy Conservation 
Survey of utility load management and energy conservation 
projects. Final report, 6 :12418 (EPRI-EM—1606) 
Interconnected Power Systems 
System integration issues of residential solar photovoltaic 
systems, 6 :12201 (DOE/RA/29349—01) 
Management 


Discussion series on PURPA related topics: information to 
customers, 6 :12419 (DOE/RG/00335—03) 
Survey of utility load management and energy conservation 
projects. Final report, 6 :12418 (EPRI-EM—1606) 
Peak-Load Pricing 
Discussion series on PURPA related topics: information to 
customers, 6 :12419 (DOE/RG/00335—03) 
Regulations 
Powerplant productivity improvements and regulatory 
incentives, 6 :12410 (DOE/RG/06667—T1(Vol.1)) 
Powerplant productivity improvements and regulatory 
incentives. Volume II. Appendices, 6 :12411 
(DOE/RG/06667—T 1(Vol.2)) 
ELECTRICAL EQUIPMENT 


See also CAPACITORS 
CIRCUIT BREAKERS 
ELECTRIC CONTACTS 
ELECTRICAL INSULATORS 
ELECTROMAGNETS 


Advanced system demonstration for utilization of biomass as 
an energy source. Volume V. Electrical and instrumentation 
elementary diagrams and instrument indexes, 6 :12147 
(DOE/ET/20055—T2(Vol.5)) 

Dielectric Materials 

SFe and its applications to electrical instrumentation: electrical 

and thermal properties of SFe, 6 :12724 (ORNL-tr—4693) 
Sulfur Fluorides 

SFe and its applications to electrical instrumentation: electrical 

and thermal properties of SFe, 6 :12724 (ORNL-tr—4693) 
ELECTRICAL INSULATION 
Contamination 

Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 

Flashover 

Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 

ELECTRICAL INSULATORS 
Contamination 

Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 

Flashover 

Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 

ELECTRIC-POWERED VEHICLES 
Capitalized Cost 

Estimates of the cost and energy consumption of aluminum-air 

electric vehicles, 6 :12547 (UCRL—84445(Rev. 1)) 
Control Equipment 

Characterization of the near-term electric vehicle (ETV-1) 
breadboard propulsion system over the SAE J227a driving 
schedule D, 6 :12546 (DOE/NASA/51044—15) 

Economics 
Outlook for electric road vehicles, 6 :12548 
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Electric Motors 
Characterization of the near-term electric vehicle (ETV-1) 
breadboard propulsion system over the SAE J227a driving 
schedule D, 6 :12546 (DOE/NASA/51044—15) 
Electronically commutated de motors for electric vehicles, 6 
712545 (DOE/NASA/51044—14) 
Energy Consumption 
Estimates of the cost and energy consumption of aluminum-air 
electric vehicles, 6 :12547 (UCRL—84445(Rev.1)) 
Mechanical Transmissions 
Characterization of the near-term electric vehicle (ETV-1) 
breadboard propulsion system over the SAE J227a driving 
schedule D, 6 :12546 (DOE/NASA/51044—15) 
Metal-Gas Batteries 
Estimates of the cost and energy consumption of aluminum-air 
electric vehicles, 6 :12547 (UCRL—84445(Rev.1)) 
Operating Cost 
Estimates of the cost and energy consumption of aluminum-air 
electric vehicles, 6 :12547 (UCRL—84445(Rev.1)) 
Operatioa 
Electric vehicle test report, Cutler-Hammer Corvette, 6 :12544 
(DOE/CS/54209—1) 
Performance Testing 
Characterization of the near-term electric vehicle (ETV-1) 
breadboard propulsion system over the SAE J227a driving 
schedule D, 6 :12546 (DOE/NASA/51044—15) 
Electric vehicle test report, Cutler-Hammer Corvette, 6 :12544 
(DOE/CS/54209—1) 
Power Demand 
Outlook for electric road vehicles, 6 :12548 
Technology Assessment 
Outlook for electric road vehicles, 6 :12548 
ELECTROCATALYSTS 
Performance Testing 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 3rd quarterly report, July- 
September 1980, 6 :12431 (DOE/NASA/0176—80/3) 
ELECTRODES 
Configuration 
Shielding gas composition and electrode geometry influence on 
arc properties, 6 :12643 (CONF-810404—1) 
Materials 
Molten carbonate fuel cell large stack development, 6 :12433 
(NYSERDA—80-17) 
Materials Testing 
Electrochemical corrosion of iron spinel 
(FMAS) in molten potassium salts and coal slag, 6 :12428 
(PNL—3627) 
ELECTRODIALYSIS 
Review of the current status of reverse electrodialysis systems 
for salinity power systems using a stratified saturated solar 
pond. Final report. Report No. 220280, 6 :12212 
(DOE/ET/20471—T1) 
ELECTROJETS 
Electric Fields 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
Reviews 
Auroral electrojets, 6 :13011 
ELECTROLYTES 
Temperature Control 
Multiplexed proportional temperature control (For an 
electrodeposition tank maintenance system), 6 :12641 
(BDX—613-2570) 
ELECTROMAGNETIC LENSES 
Design 
Design of a hyperbolic microwave metallic lens, 6 :13240 
ELECTROMAGNETIC PULSES 
Specifications 
Probabilistic approach to EMP assessment, 6 :12729 (UCRL— 
52804(Rev.1)) 
ELECTROMAGNETIC RADIATION 


See also ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 





X RADIATION 


Backscattering of electromagnetic waves from electrostatic 
waves in a magnetized plasma, 6 :13202 
ELECTROMAGNETIC SURVEYS 
Self and transfer impedances of coaxial coils for interrogating a 
borehole formation, 6 :11952 (SAND—80-2424) 
ELECTROMAGNETS 


See also BEAM FOCUSING MAGNETS 
SUPERCONDUCTING MAGNETS 


Performance 
Report on the MHD performance demonstration experiment, 
October 1, 1979-September 30, 1980, 6 :12427 (FE—2895-10) 
ELECTRON BEAMS 
Kilo Amp Beam Currents 
Suitability of high-current standing-wave linac technology for 
ultra-relativistic electron beam propagation experiments, 6 
12686 (LA—8645-MS) 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON MICROPROBE ANALYSIS 
Electron probe microanalysis in geoscience: a tutorial, 6 :12967 
(LA-UR—80-3680) 
ELECTRON MICROSCOPY 
Comparative Evaluations 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
Spatial Resolution 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
ELECTRON NEUTRINOS 
Oscillations 
Experiment to investigate anti v/sub / — anti v/sub e/ 
oscillations at Los Alamos Meson Physics Facility, 6 :13069 
(LA-UR—81-205) 
ELECTRON PLASMA WAVES 
Excitation 
Excitation of electron plasma waves, 6 :13201 
ELECTRON SOURCES 
Beam Pulsers 
Development and fabrication of a solar cell junction processing 
system. Quarterly progress report No. 4, 6 :12166 
(DOE/JPL/955640—81/1) 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC EQUIPMENT 


See also OSCILLATORS 
RADIO EQUIPMENT 


Radiation Hardening 
Probabilistic approach to EMP assessment, 6 :12729 (UCRL— 
52804(Rev. 1)) 


ulnerability 
Probabilistic approach to EMP assessment, 6 :12729 (UCRL— 
52804(Rev.1)) 
ELECTRON-ION COLLISIONS 
Energy-Level Transitions 
Intermediate coupling collision strengths for An=0 transitions 
produced by electron impact on highly charged ions. I. 
Theoretical development and application to n=2 levels in 
helium-like ions, 6 :13053 
Intermediate coupling collision strengths for An=0 transitions 
produced by electron impact on highly charged ions. II. 
Transitions between states of the 1s*2s? and 1s?2p? 
configurations and those of the 1s?2s2p configuration in 
beryllium-like ions, 6 :13054 
Intermediate coupling collision strengths for An=0 transitions 
produced by electron impact on highly charged ions. III. 
Transitions within the 1s?2s2p and 1s*2p? configurations and 
between the 1s?2s? and 1s?2p? configurations by beryllium- 
like ions, 6 :13055 
Excitation 
Electron excitation cross sections for multiply charged ions. 
Final report, 6 :13029 (ORO—4881-31) 
Quantum Mechanics 
Intermediate coupling collision strengths for An=0 transitions 
produced by electron impact on highly charged ions. I. 
Theoretical development and application to n=2 levels in 
helium-like ions, 6 :13053 


Vi 








ELECTRON-MOLECULE COLLISIONS 
Quantum Mechanics 


ELECTRON-MOLECULE COLLISIONS 
Momentum Transfer 
Hybrid calculation of electron—polar-molecule scattering: 
Integrated andmomentum-transfer cross sections for LiF, 6 
713044 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Polarized e~ e* physics in linear colliders, 6 :13071 (SLAC- 
PUB—2649) 
Weak Neutral Currents 
Polarized e~ e* physics in linear colliders, 6 :13071 (SLAC- 
PUB—2649) 
ELECTRON-PROTON INTERACTIONS 
Resonance Scattering 
Measurement of asymmetry in spin-dependent e-p resonance- 
region scattering, 6 :13081 
ELECTROPLATING 
Electrolytes 
Multiplexed proportional temperature control (For an 
electrodeposition tank maintenance system), 6 :12641 
(BDX—6 13-2570) 
ELECTROSTATIC ANALYZERS 
Beam specie analyzer for intense neutral beams, 6 :13171 
(ORNL/TM—7656) 
ELECTROSTATIC PRECIPITATORS 
Maintenance 
Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 
Operation 
Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 
ELEMENTARY PARTICLES 
See also HADRONS 
Data Base Management 
Use of database management systems in particle physics, 6 
:13083 
ELLIPSOMETERS 
Uses 
Optics of rough surfaces, discontinuous films and 
heterogeneous materials, 6 :13147 
ELMO BUMPY TORUS 
ECR Heating 
Ray tracing near the electron cyclotron frequency with 
application to EBT, 6 :13195 
EMBRYONIC CELLS 
Oncogenic Transformations 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
EMP 
See ELECTROMAGNETIC PULSES 
EMS 
(Ethyl methanesulfonate.) 
Survival Curves 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
ENCAPSULATION 
Materials 
Investigation of test methods, material properties, and 
processes for solar cell encapsulants. Eighteenth quarterly 
progress report, August 12-November 12, 1980, 6 :12161 
(DOE/JPL/954527—80/17) 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


ENERGY 


See also GEOTHERMAL ENERGY 
SOLAR ENERGY 


Information Needs 
What does the user of energy data want, 6 :13277 
ENERGY ACCOUNTING 
Calculation Methods 
Saving money with energy conservation: economic analysis of 
conservation measures, 6 :12434 (DOE/CS/60235—T2) 
ENERGY CONSERVATION 
Calculation Methods 
Saving money with energy conservation: economic analysis of 
conservation measures, 6 :12434 (DOE/CS/60235—T2) 
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Demonstration Programs 

TVA program summary, October 1980. Report 

TVA/OP/ECR-81/19, 6 :12444 (NP—25258) 
Economic Analysis 

Saving money with energy conservation: economic analysis of 

conservation measures, 6 :12434 (DOE/CS/60235—T2) 
Economics 

Energy conservation in buildings: an economics guidebook for 

investment decisions. Final report, 6 :12450 (PB—80-201601) 
Energy Analysis 

Models for residential- and commercial-sector energy- 
conservation analysis: applications, limitations, and future 
potential. Final report, 6 :12440 (DOE/PE/70044—T3) 

Energy Consumption 

Economics of residential energy efficiency (Use of DOE-2 
building thermal-analysis program), 6 :12454 (PNL-SA— 
8696) 

Energy Models 

Models for residential- and commercial-sector energy- 
conservation analysis: applications, limitations, and future 
potential. Final report, 6 :12440 (DOE/PE/70044—T3) 

Environmental Impacts 

Residential Conservation Service Program: expansion to 
multifamily and commercial buildings. Environmental 
Impact Statement; draft supplement, 6 :12439 (DOE/EIS— 
0050-DS) 

Government Policies 
Fundamental aspects of energy conservation policy, 6 :12406 
Implementation 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Residential Conservation Service Program: expansion to 
multifamily and commercial buildings. Environmental 
Impact Statement; draft supplement, 6 :12439 (DOE/EIS— 
0050-DS) 

Research Programs 

TVA program summary, October 1980. Report 

TVA/OP/ECR-81/19, 6 :12444 (NP—25258) 
Time-Series Analysis 
Data and methodological problems in establishing state 
gasoline-conservation targets, 6 :12405 (CONF-810111—2) 
ENERGY CONSUMPTION 
Forecasting 
Outlook for electric road vehicles, 6 :12548 
Mathematical Models 
Brookhaven process-optimization models, 6 :12479 
ENERGY DEMAND 
Energy Models 

Residential and commercial energy demand: framework for a 
system-dynamics model (Modified FOSSIL2 national energy 
model), 6 :12443 (MTR—80W86) 

ENERGY DISSIPATION 
See ENERGY LOSSES 
ENERGY EFFICIENCY 
Economic Analysis 

Energy performance standards: a look at the economic issues, 6 

:12453 (PNL-SA—8130) 
Standards 
Energy performance standards: a look at the economic issues, 6 
:12453 (PNL-SA—8130) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Government Policies 

Community Energy Systems and the Law of Public Utilities. 

Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Safety 

Safety analysis and review system. Phase I. Final report, 6 

:12955 (DOE/ET/13650—9) 
Secrecy Protection 

Improved self-energized credential system (16 Oct 1980) 

(Engineering Materials), 6 :12652 (CAPE—2675) 
Security 

Improved self-energized credential system (16 Oct 1980) 

(Engineering Materials), 6 :12652 (CAPE—2675) 
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Site Selection 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T 1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 





ENERGY RECOVERY 
institutional Factors 


Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 
99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

ENERGY LOSSES 
Mathematics 

Projection radiography and tomography, 6 :12877 (LBL— 
11220) 

ENERGY MANAGEMENT 
Educational Tools 

Energy management for housing managers. Instructor's guide, 
6 :12451 (PB—80-206311) 

Energy management for housing managers. Participant's 
workbook, 6 :12452 (PB—80-206329) 

Manuals 

Energy management for housing managers. Instructor's guide, 
6 :12451 (PB—80-206311) 

Energy management for housing managers. Participant's 
workbook, 6 :12452 (PB—80-206329) 

ENERGY MODELS 
See also NATIONAL COAL MODEL 

Models for residential- and commercial-sector energy- 
conservation analysis: applications, limitations, and future 
potential. Final report, 6 :12440 (DOE/PE/70044—T3) 

Residential and commercial energy demand: framework for a 
system-dynamics model (Modified FOSSIL2 national energy 
model), 6 :12443 (MTR—80W86) 

Short-term energy outlook. Volume II. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 

Meetings 

Validation and assessment issues of energy models, proceedings 

of a workshop, 1979, 6 :12403 
Validation 

Validation and assessment issues of energy models, proceedings 

of a workshop, 1979, 6 :12403 
ENERGY POLICY 

Analysis of the results of Federal incentives used to stimulate 
energy production, 6 :12408 (PNL—3422(Exec.Summ.)) 

Federal incentives for energy development, 6 :12413 

ENERGY RECOVERY 
Institutional Factors 

Overview of the Department of Energy's program for 
recovery of energy and materials from urban solid waste, 6 
12423 (EPRI-WS—79-225) 





ENERGY SHORTAGES 
institutional Factors 


ENERGY SHORTAGES 
Economic Impact 
Socioeconomic impacts of natural gas curtailments: a study of 
the textile industry in the southeastern United States. Final 
report, 6 :12469 (DOE/CS/30536—T2) 
Social Impact 
Socioeconomic impacts of natural gas curtailments: a study of 
the textile industry in the southeastern United States. Final 
report, 6 :12469 (DOE/CS/30536—T2) 
ENERGY SOURCE DEVELOPMENT 
Cost Benefit Analysis 
Air commission joins Clean Air Act debate, 6 :12829 
Economic Analysis 
Synfuel program analysis. Volume II. VENVAL users manual, 
6 :12417 (DOE/RA/00001—TS5(Vol.2)) 
Economic Impact 
Energy: social and economic aspects. A bibliography, 6 :12825 
(DOE/TIC—3383) 
Financial Incentives 
Analysis of the results of Federal incentives used to stimulate 
energy production, 6 :12408 (PNL—3422(Exec.Summ.)) 
Federal incentives for energy development, 6 :12413 
Social Impact 
Energy: social and economic aspects. A bibliography, 6 :12825 
(DOE/TIC—3383) 
Socio-Economic Factors 
Energy: social and economic aspects. A bibliography, 6 :12825 
(DOE/TIC—3383) 
ENERGY SOURCES 


See also FOSSIL FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 


Comparative Evaluations 
Alternative future scenarios for the SPS comparative 
assessment, 6 :12123 (ANL/EES-TM—120) 
Econometrics 


Alternative future scenarios for the SPS comparative 
assessment, 6 :12123 (ANL/EES-TM—120) 
ENERGY STORAGE 


See also HEAT STORAGE 
PHOTOCHEMICAL ENERGY STORAGE 


Energy storage (Brief review), 6 :12396 
ENERGY STORAGE SYSTEMS 
See also THERMAL ENERGY STORAGE EQUIPMENT 
Economics 
Energy storage, 6 :12396 
ENERGY SUPPLIES 
Comparative Evaluations 
Alternative future scenarios for the SPS comparative 
assessment, 6 :12123 (ANL/EES-TM—120) 
Econometrics 
Alternative future scenarios for the SPS comparative 
assessment, 6 :12123 (ANL/EES-TM—120) 
F 
Short-term energy outlook. Volume II. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 
ENERGY TRANSFER 
Time Dependence 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
Technology Assessment 
Study of foreign technologies relating to the exploitation of 
heavy oil reserves, 6 :11957 (UCRL—15311) 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Data Acquisition 
Pollution problems and numerical data, 6 :12775 
Information Systems 
Information system man-environment, 6 :12776 
Monitoring 
Quality assurance in environmental measurements, 6 :12777 
(CONF-800416—) 
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Research 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

Statistical Models 

TRAN-STAT statistics for environmental studies, No. 13, 6 

:12828 (PNL-SA—9051) 
ENVIRONMENTAL IMPACTS 
Forecasting 

Modeling approach to assess the impact of point source air 
pollutant emission on vegetation, 6 :12735 (ANL/EES-TM— 
113) 

ENVIRONMENTAL MATERIALS 
Chemical Analysis 

EPA/IERL-RTP procedures manual: level 2 sampling and 
analysis of oxidized inorganic compounds. Final report jul 
76-aug 79, 6 :12748 (PB—80-200413) 

Sampling 

EPA/IERL-RTP procedures manual: level 2 sampling and 
analysis of oxidized inorganic compounds. Final report jul 
76-aug 79, 6 :12748 (PB—80-200413) 

ENVIRONMENTAL POLICY 
Energy Source Development 
Federal and state roles in water quality maintenance and the 
impact on energy development, 6 :12404 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Mathematical Models 

Matrix methods to analyze long-range transport of air 
pollutants, 6 :12741 (DOE/EV—0127) 

Perturbation analysis of the New York Bight, 6 :12819 

ENZYME ACTIVITY 
Comparative Evaluations 

Flow cytoenzymology of the early differentation of mouse 

embryonal carcinoma cells, 6 :12860 
ENZYME INHIBITORS 
Biological Pathways 
Escherichia coli tRNA (uracil-5-)-methyltransferase: inhibition 
by analogues of adenosylhomocysteine, 6 :12852 
EOR 
See ENHANCED RECOVERY 
EPICENTERS 
Seismic Detection 

Location capability of the Los Alamos National Laboratory 
seismic array, northern New Mexico, 6 :12960 (LA—8694- 
MS) 

EPIDERMIS 
Cell Cultures 

Improved conditions for murine epidermal cell culture, 6 

:12861 
EPILEPSY 
Biological Radiation Effects 

Restriction of the spread of epileptogenic discharges in cats by 

intracranial irradiations, 6 :12883 (LBL—11220) 
Radiotherapy 

Restriction of the spread of epileptogenic discharges in cats by 

intracranial irradiations, 6 :12883 (LBL—11220) 
EQUATIONS 
Numerical Solution 

Algorithm 554: BRENTM, a Fortran subroutine for the 
numerical solution of systems of nonlinear equations [C5], 6 
:13262 

EQUATORIAL ELECTROJETS 
See ELECTROJETS 
EQUILIBRIUM PLASMA 
One-Dimensional Calculations 

One-dimensional inhomogeneous plasma and the electrostatic 

double layer, 6 :13209 
EQUIPMENT INTERFACES 
Logic Circuits 

FASTBUS Snoop Diagnostic Module, 6 :13266 (SLAC-PUB— 

2637) 
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Monitoring 
FASTBUS Snoop Diagnostic Module, 6 :13266 (SLAC-PUB— 
2637) 


THC: a simple high-performance local network (CDC 6000, 
PDP-11, VAX/580, IBM 4331), 6 :12110 (LBL—11426) 
Specifications 
Status of the FASTBUS standard data bus, 6 :13267 (SLAC- 
PUB—2652) 
ERBIUM BORIDES 
Phase Transformations 
Oscillatory magnetic fluctuations near the superconductor-to- 
ferromagnet transition in ErRh,B,, 6 :12601 
ERBIUM CARBIDES 
Crystal Structure 
Neutron-diffraction study of cubic ErC/sub 0.6/ in the 
temperature range 1.6—296 K, 6 :12600 
Magnetic Susceptibility 
Neutron-diffraction study of cubic ErC/sub 0.6/ in the 
temperature range 1.6—296 K, 6 :12600 
Neutron Diffraction 
Neutron-diffraction study of cubic ErC/sub 0.6/ in the 
temperature range 1.6—296 K, 6 :12600 
ERYTHEMA 
Radioinduction 
Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 
ERYTHROCYTES 
Light Scattering 
Static measurements of light-scattering by biological cells, 6 
:12862 
Morphology 
Static measurements of light-scattering by biological cells, 6 
:12862 
ESCHERICHIA COLI 
Genetic Radiation Effects 
Genetic and cellular effects of microwave radiations. Final 
report 8 May 75-31 Dec 79, 6 :12953 (PB—80-202419) 
Sensitivity 
Action spectra for oxygen-dependent and independent 
inactivation of Escherichia coli WP2s from 254 to 460 NM, 
6 :12891 
ESOPHAGUS 
Biological Radiation Effects 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
ESTERASES 
Comparative Evaluations 
Flow cytoenzymology of the early differentation of mouse 
embryonal carcinoma cells, 6 :12860 
ESTERS 
(Includes esters of organic and inorganic acids.) 


See also PHOSPHOLIPIDS 
POLYESTERS 


Chemical Preparation 
Synthesis and therapeutic testing of mono- and dialkyl esters of 
pentetic (diethylenetriaminepentaacetic) acid for 
decorporation of polymeric plutonium, 6 :12887 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
G 


Correlations 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
ETHANE 
Chemical Radiation Effects 
EPR evidence for the formation of the hexamethylethane 
radical cation by charge transfer in a freon matrix, 6 :12637 
Molecular Structure 
Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 
Thermodynamic 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases, 6 :12621 
(COO—2944-5) 
ETHANOL 
See also ETHANOL FUELS 


GASOHOL 


Biosynthesis 
Hydrolysis of biomass, 6 :12106 (CONF-800482—) 
Distillation 


Ethanol production by vapor compression distillation, 6 :12109 
(DOE/R5/10240—01) 


Gasohol/biomass developments: costs of producing ethanol 
from biomass, 6 :12113 
Water Removal 
Separation of water-ethanol mixtures by sorption, Part 2, 6 
712111 (ORNL/MIT—304) 
ETHANOL FUELS 


Ethanol fuel modification for highway vehicle use. Final 
report, 6 :12557 (ALO—3683-T1) 


Handling 
Ethanol fuel modification for highway vehicle use. Final 
report, 6 :12557 (ALO—3683-T1) 
Performance Testing 
Ethanol fuel modification for highway vehicle use. Final 
report, 6 :12557 (ALO—3683-T1) 


Ethanol fuel modification for highway vehicle use. Final 
report, 6 :12557 (ALO—3683-T1) 


ETHYLENE 
Molecular Structure 

Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 

ETHYLMETHANE SULFONATE 
See EMS 
EUROPIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

EVACUATED TUBE COLLECTORS 
Design 

Cusp mirror-heat pipe evacuated tubular solar thermal 

collector, 6 :12243 
Efficiency 

Cusp mirror-heat pipe evacuated tubular solar thermal 

collector, 6 :12243 
Performance Testing 

Nonimaging concentrators for solar thermal energy. Final 

report, 6 :12235 (DOE/ET/20236—18) 
EXHAUST GASES 
Air Pollution Abatement 

Evaluation of motor vehicle emissions inspection/maintenance 
programs for Michigan. Volume I. executive summary, 6 
:12751 (PB—80-201809) 

Evaluation of motor vehicle emissions inspection/maintenance 
programs for Michigan. Volume II, 6 :12752 (PB—80- 
201817) 

Air Pollution Control 

Evaluation of motor vehicle emissions inspection and 
maintenance programs for Indiana. Final report, 6 :12759 
(PB—80-203151) 

Chemical Analysis 

Passenger car hydrocarbon emissions speciation. Final report, 6 

:12758 (PB—80-203136) 
Computerized Simulation 

Ionospheric effects of rocket exhaust products: Skylab and 

HEAO.-C, 6 :12988 (LA-UR—81-656) 
Environmental 

Reliability of data in studying automobile exhaust pollution, 6 

212773 





EXHAUST GASES 
Soot 


Soot 
Soot reduction in diesel engines by catalytic effects, 6 :12551 
(BNL—28554) 
EXPLOSIONS 


See also CRATERING EXPLOSIONS 
NUCLEAR EXPLOSIONS 


Shock Waves 
Pressure measurements of nonplanar stress waves, 6 :12718 
(LA-UR—81-658) 
EXPLOSIVE FRACTURING 
Lumped mass modeling of overburden motion during explosive 
blasting, 6 :11985 (SAND—80-2413) 
EXTRACTION 
Mutagen Screening 
Evaluation of mutagenicity testing of extracts from processed 
oil shale. Water quality series report, 6 :12938 (PB—80- 
203458) 
EXTREME ULTRAVIOLET RADIATION 
(Wavelength range 400-100 A.) 
Survival Curves 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON GASIFICATION PROCESS 
Catalysts 
Major technical issues facing synthetic pipeline gas, 6 :11906 
EXXON LIQUEFACTION PROCESS 
Bench-Scale Experiments 
Exxon donor solvent, coal liquefaction process development, 6 
:11903 
Commercialization 
EDS coal liquefaction process development. Phase V. EDS 
Commercial Plant. Interim report, 6 :11888 (FE—2893-59) 
Pilot Plants 
Exxon donor solvent, coal liquefaction process development, 6 
:11903 
Thermal Efficiency 
Exxon donor solvent, coal liquefaction process development, 6 
:11903 
Yields 
Exxon donor solvent, coal liquefaction process development, 6 
:11903 
EYES 


See also CORNEA 
CRYSTALLINE LENS 
RETINA 


Sensitivity 
Effects of toxicants on visual systems, 6 :12950 


F 


F REGION 
Plasma Drift 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
FABRIC FILTERS 
Maintenance 
Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 
Operation 
Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 
FACE CENTERED CUBIC 
See FCC LATTICES 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Power Generation 
Economic justification for small scale biomass fueled electrical 
generating systems, 6 :12328 (CONF-800482—) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
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FAST NEUTRONS 
RBE 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FCC LATTICES 
Dislocations 
Catalog of computer simulated TEM images of small FCC and 
BCC dislocation loops, 6 :13143 (ORNL/TM—7619) 
FEDERAL ASSISTANCE PROGRAMS 
Federal ‘incentives for energy development, 6 :12413 
FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REPUBLIC OF GERMANY 
Geothermal Exploration 
Deep investigation of the geothermal anomaly of Urach, 6 
:12263 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
Seismic Surveys 
Structural study of the Urach area by deep refraction seismics, 
6 :12265 
Well Drilling 
Deep investigation of the geothermal anomaly of Urach, 6 
:12263 
FEED MATERIALS PLANTS 


See also FEED MATERIALS PRODUCTION CENTER 
FUEL CYCLE CENTERS 


Abandoned Sites 
Radiological survey of the former uranium recovery pilot and 
process sites, Gardinier, Incorporated, Tampa, Florida. Final 
report, 6 :12034 (DOE/EV—0005/21) 
Radiation Monitoring 
Radiological survey of the former uranium recovery pilot and 
process sites, Gardinier, Incorporated, Tampa, Florida. Final 
report, 6 :12034 (DOE/EV—0005/21) 
FEED MATERIALS PRODUCTION CENTER 
Environmental Policy 
ORO environmental management appraisals, 6 :12071 (CONF- 
800416—) 
Recommendations 
ORO environmental management appraisals, 6 :12071 (CONF- 
8004 16—) 
FERMIUM 
Stopping Power 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
FERTILITY 
Genetic Radiation Effects 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
FERTILIZATION 
Genetic Radiation Effects 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
FFTF REACTOR 
Reactor Cores 
Thermal hydraulic analysis of the FFTF core using 
SUPERENERGY-2, 6 :12388 (PNL-SA—8724) 
FIBER OPTICS 
Transmission 
Fast transient absorption in optical fibers, 6 :13150 (LA-UR— 
80-3348) : 
FIBERS 
See also MINERAL WOOL 
Compressibility 
Fiber felts as low-density structural materials, 6 :12569 (LA— 
8570) 
Fabrication 
Fiber felts as low-density structural materials, 6 :12569 (LA— 
8570) 
Fiber felts as low density structural materials, 6 :12570 (LA- 
UR—80-3423) 
Mechanical Properties 
Fiber felts as low density structural materials, 6 :12570 (LA- 
UR—80-3423) 
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Processing 
In-plant demonstration of optimization of energy utilization in 
beck dyeing of carpet. Proposed Part III, Phase III extension 
of DOE contract, 6 :12480 (DOE/CS/40081—T4) 
FIBROBLASTS 
Lethal Irradiation 
Improved conditions for murine epidermal cell culture, 6 
:12861 
FIELD EFFECT TRANSISTORS 
Design 
Gallium phosphide high-temperature bipolar junction 
transistor, 6 :12261 (SAND—81-0139C) 
Fabrication 
Gallium phosphide high-temperature bipolar junction 
transistor, 6 :12261 (SAND—81-0139C) 
FIELD EMISSION 
Photoemission 
Study of electrons photoemitted from field-emission tips. 
Progress report, July 1, 1980-January 1, 1981, 6 :13024 
(DOE/ER/10464—2) 
FIELD EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 
See ION MICROSCOPY 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
Errors 
Error surfaces of adaptive recursive filters, 6 :12720 (SAND— 
80-1348) 
FINGERPRINTING (OIL SPILLS) 


See OIL SPILLS 
PATTERN RECOGNITION 


FINISHING (SURFACE) 
See SURFACE FINISHING 
FINITE ELEMENT METHOD 
Computer Graphics 
TPLOT2: a flexible X-Y plotting program for use with finite 


element software, 6 :13260 (SAND—80-2508) 
FIREDAMP 
See METHANE 
FISH CULTURE 
See AQUACULTURE 
FISHES 
Biological Adaptation 
Effects of generation-long temperature acclimation on 
reproductive performance of the desert pupfish, Cyprinodon 
n. nevadensis, 6 :12933 
Ecology 
A review of the current status of the American shad ‘(Alosa 
sapidissima)’ in the Susquehanna River. Special report, 6 
:12822 (PB—80-201395) 
Multi-Element Analysis 
Analysis of selected samples for metals uptake. Draft report 
(final) Sep 78-Mar 79, 6 :12793 (PB—80-200363) 
Temperature Effects 
Effects of generation-long temperature acclimation on 
reproductive performance of the desert pupfish, Cyprinodon 
n. nevadensis, 6 :12933 
FISSION 
Nuclear Models 
Large-amplitude dynamical motion and fluctuations in nuclear 
fission and heavy-ion reactions, 6 :13131 (LA-UR—81-302) 
Nuclear Reaction Kinetics 
Width of the charge distribution in fission, 6 :13133 (LBL— 
12072) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
Charged-Particle Transport 
Phenomenological model for particle production from the 
collisions of nucleons and pions with fissile elements at 
medium energies, 6 :13129 (ORNL/TM—7528) 
FLAGYL 
See METRONIDAZOLE 
FLASKS 
See CASKS 


FLAVOR MODEL 
SU-2 Groups 
Model of flavor unity, 6 :13095 
U-1 Groups 
Model of flavor unity, 6 :13095 
FLOODS 
Forecasting 
Flood potential of Topopah Wash and tributaries, eastern part 
of Jackass Flats, Nevada Test Site, southern Nevada, 6 
:12061 (USGS-OFR—80-963) 
FLORIDA 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS 
Chemical Analysis 
Raman microprobe analysis of stationary source particulate 
pollutants. Final report Aug 77-Jul 79, 6 :12353 (PB—80- 
202708) 
Cleaning 
Environmental control technology for atmospheric carbon 
dioxide, 6 :11921 
Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 
Desulfurization 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Environmental Effects 
Pacific Northwest Laboratory participation in the winter study 
of power plant effects, 6 :12360 (PNL-SA—9116) 
FLUID FLOW 
See also GAS FLOW 
TWO-PHASE FLOW 
Bibliographies 
Cavitation flow. 1976-May, 1980 (citations from the 
international aerospace abstracts data base). Report for 1976- 
May 80, 6 :12670 (PB—80-813504) 
FLUIDIZATION 
Mathematical Models 
Residence-time distribution studies in fluidized-bed bioreactors, 
6 :12609 (ORNL/MIT—319) 
FLUIDIZED BED 
Gas Flow 
Residence-time distribution studies in fluidized-bed bioreactors, 
6 :12609 (ORNL/MIT—319) 
Two-Phase Flow 
Residence-time distribution studies in fluidized-bed bioreactors, 
6 :12609 (ORNL/MIT—319) 
FLUIDIZED-BED COMBUSTION 
Bench-Scale Experiments 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Solid Wastes 
Solid waste streams associated with various methods of using 
coal as a clean fuel, 6 :11913 
Waste Product Utilization 
Utilization of fluidized bed combustion wastes, 6 :11912 
FLUIDIZED-BED COMBUSTORS 
Materials 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Mathematical Models 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
LIQUIDS 
Distribution Functions 
Shielded distribution approximation for a wall-bounded 


classical fluid, 6 :13062 





FLUIDS 
Structure Factors 


Structure Factors 
Effects of periodic boundary conditions on equilibrium 
properties of computer simulated fluids. I. Theory, 6 :13060 
FLUORIDES 
Air Pollution Control 
Alternate approach for meeting ambient gaseous fluoride 
standards, 6 :12737 (CONF-800416—) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also METHYL FLUORIDE 
Hot Atom Chemistry 
High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO—1617-64) 
FLUORINE 
Activation Analysis 
Macon 1°x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 
Fine Structure 
Extended absorption fine structure studies above the carbon, 
nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
K Absorption 
Extended absorption fine structure studies above the carbon, 
nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
Sorption 
Removal of gaseous fluorides, 6 :12032 (CONF-800416—) 
FLUORINE 18 
Hot Atom Chemistry 
High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO—1617-64) 
FLUORINE CHLORIDES 


See CHLORINE FLUORIDES 
FLUORINE IONS 
Recombination 
Plasma shielding effects on ionic recombination, 6 :13048 


FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH 
Chemical Composition 
Some etching studies of the microstucture and composition of 
large aluminosilicate particles in fly ash from coal-burning 
power plants, 6 :12770 
Infrared Spectra 
Fourier transform infrared spectroscopy for inorganic 
compound speciation, 6 :12771 
Waste Disposal 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
Waste Management 
Coal fly ash: a potential resource for aluminium and titanium, 6 
:11910 (IS-M—298) 
Waste Processing 
Coal fly ash: a potential resource for aluminium and titanium, 6 
:11910 (IS-M—298) 
Waste Product Utilization 
Utilization of fluidized bed combustion wastes, 6 :11912 
FLYWHEELS 
Design 
Alpha-ply laminated-disc flywheel rotor, 6 :12397 (UCRL— 
15307) 
Performance Testing 
Alpha-ply laminated-disc flywheel rotor, 6 :12397 (UCRL— 
15307) 
FMIT LINAC 
Beam Dumps 
FMIT beamstop, 6 :12695 (LA-UR—81-449) 
Beam Optics 
Study of the variation of maximum beam size with quadrupole 
gradient in the FMIT drift tube linac, 6 :12689 (LA-UR--81- 
526) 
Beam Transport 
Analysis of the deuteron distribution emerging from the FMIT 
RFQ, 6 :12690 (LA-UR—81-527) 
Maintenance 
FMIT alignment cart, 6 :12696 (LA-UR—81-510) 
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Power Supplies 
dc power system for deuteron accelerator, 6 :12700 (LA-UR— 
81-655) 
FOOD 
Additives 
Behavioral epidemiology of food additives, 6 :12899 
Response Modifying Factors 
Effects of varying food concentrations on reproduction in 
Diaptomus clavipes Schacht, 6 :12807 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 


Y 
Environmental Effects 
Succession of small mammals on pine plantations in the 
Georgia Piedmont, 6 :12802 
FORESTS 
Ecology 
Forecasting effects of SO2 pollution on growth and succession 
in a western conifer forest, 6 :12941 (UCRL—84068) 
Energy Source Development 
Silvicultural options and constraints in the production of wood 
energy feedstocks, 6 :12133 (CONF-800482—) 
Plant Growth 
Forecasting effects of SO2 pollution on growth and succession 
in a western conifer forest, 6 :12941 (UCRL—84068) 
FORMALDEHYDE 


Plutonium leachability from alternative transuranic incinerator 
ash waste forms, 6 :12025 (BNL—28845) 
Molecular Structure 
Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 


Prices 
Barriers to commercialization (1970 to 1978), 6 :11908 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Aerosol Wastes 

Some etching studies of the microstucture and composition of 
large aluminosilicate particles in fly ash from coal-burning 
power plants, 6 :12770 

Air Pollution 

Nitrogen oxides from coal combustion: environmental effects 

(250 references), 6 :11945 (ICTIS/TR—10) 
Air Pollution Abatement 

Nitrogen oxides from coal combustion: abatement and control 

(242 references), 6 :11946 (ICTIS/TR—11) 
Air Pollution Control 

Ambient air quality maintenance data system applied to coal- 
fired electric generating stations, 6 :12774 

Guidelines for NOx control by combustion modification for 
coal-fired utility boilers. procedures for reduction of NOx 
emissions and maximization of boiler efficiency. Special 
report Jun 74-Dec 79, 6 :12749 (PB—80-200595) 

Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 

Boiler Fuels 

Corrosion probe evaluation of boiler tube materials during 
cofiring of prepared refuse and coal, 6 :12336 (EPRI-WS— 
79-225) 

Performance of the grate-modified suspension fired boiler at 
Ames, Iowa while burning refuse-derived fuel and coal 
mixtures, 6 :12334 (EPRI-WS—79-225) 

Combustors 

Theoretical studies on heterogeneous combustion. Progress 
report, March 1, 1980-February 28, 1981, 6 :12329 (COO— 
4433-4) 

Cooling Towers 

Pacific Northwest Laboratory participation in the winter study 

of power plant effects, 6 :12360 (PNL-SA—9116) 
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Cost 

Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 

Environmental Impacts 

Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 

Comparison of three generic RDF technologies, 6 :12344 
(EPRI-WS—79-225) 

Modeling approach to assess the impact of point source air 
pollutant emission on vegetation, 6 :12735 (ANL/EES-TM— 
113) 

Feasibility Studies 

Comparison of three generic RDF technologies, 6 :12344 

(EPRI-WS—79-225) 
Flue Gas 

Emissions of reactive volatile organic compounds from utility 
boilers. Final report Aug 79-Apr 80, 6 :12352 (PB—80- 
200843) 

Pacific Northwest Laboratory participation in the winter study 
of power plant effects, 6 :12360 (PNL-SA—9116) 

Raman microprobe analysis of stationary source particulate 
pollutants. Final report Aug 77-Jul 79, 6 :12353 (PB—80- 
202708) 

Fuel Substitution 

Burning refuse-derived fuel in a 50 MW utility boiler, 6 :12337 
(EPRI-WS—79-225) 

Commonwealth Edison's experience with burning refuse- 
derived fuels, 6 :12338 (EPRI-WS—79-225) 

Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 6 :12332 (EPRI-WS—79-225) 

Myth of burriing RDF in a utility boiler, 6 :12339 (EPRI-WS— 
79-225) 

Refuse-to-energy programs in the municipal utilities, 6 :12346 
(EPRI-WS—79-225) 

Maintenance 

Effect of coal quality on maintenance costs at utility plants. 
Final report (Effect of ash and sulfur content of coal), 6 
:12330 (DOE/ET/12512—1) 

Maps 

Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6 :11941 
(ANL/CEN/FE—80-9) 

Outages 

Powerplant productivity improvements and regulatory 
incentives, 6 :12410 (DOE/RG/06667—T 1(Vol.1)) 

Powerplant productivity improvements and regulatory 
incentives. Volume II. Appendices, 6 :12411 
(DOE/RG/06667—T 1(Vol.2)) 

Performance 

Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 

Pollution Control Equipment 

High performance cyclone development, 6 :12351 (CONF- 

810319—1) 
Productivity 

Powerplant productivity improvements and regulatory 
incentives, 6 :12410 (DOE/RG/06667—T 1(Vol.1)) 

Powerplant productivity improvements and regulatory 
incentives. Volume II. Appendices, 6 :12411 
(DOE/RG/06667—T 1(Vol.2)) 

Solid Wastes 

Extraction procedure and utility industry solid waste. Final 

report, 6 :12379 (EPRI-EA—1667) 
Steam Generators 

Performance of the grate-modified suspension fired boiler at 
Ames, Iowa while burning refuse-derived fuel and coal 
mixtures, 6 :12334 (EPRI-WS—79-225) 

Waste Processing 

Extraction procedure and utility industry solid waste. Final 

report, 6 :12379 (EPRI-EA—1667) 


FUEL ASSEMBLY DISMANTLING 
Research Programs 


FOUNDRIES 
Air Pollution Control 
Electric arc furnaces in ferrous foundries - background 
information for proposed standards, 6 :12783 (PB—80- 
202997) 
Maximum Acceptable Contamination 
Electric arc furnaces in ferrous foundries - background 
information for proposed standards, 6 :12783 (PB—80- 
202997) 
FOUR-BODY PROBLEM 
Integral Equations 
Hilbert space approach to the three- and four-nucleon systems, 
6 :13116 
FRACTIONATED IRRADIATION 
Comparative Evaluations 
Cataractogenic effects of heavy charged particles in mice, 6 
:12924 (LBL—11220) 
Cellular damage and repair following heavy-ion irradiation, 6 
12906 (LBL—11220) 
Dose response for rat skin tumors induced by single and split 
doses of argon ions, 6 :12920 (LBL—11220) 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 
Life span studies on mice exposed to heavy charged particles 
or photons: preliminary results, 6 :12927 (LBL—11220) 
Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
FRAGMENTS (SPALLATION) 
See SPALLATION FRAGMENTS 
FRANCE 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
Magnetotelluric Surveys 
Some results of very low frequency magneto-telluric survey in 
the Mont Dore area (MT 5 EX and harmonic solutions, 6 
:12266 
FREE ELECTRON LASERS 
Design 
Free electron laser as a fusion driver, 6 :13236 (UCRL—85026) - 
Performance 
Final technical report to ERDA (Stanford Univ., 9/1/76- 
9/30/77), 6 :12659 (DOE/SF/90031—T1) 
Research Programs 
Final technical report to ERDA (Stanford Univ., 9/1/76- 
9/30/77), 6 :12659 (DOE/SF/90031—T1) 
FREE RADICALS 
See RADICALS 
FREONS 
Chemical Radiation Effects 
EPR evidence for the formation of the hexamethylethane 
radical cation by charge transfer in a freon matrix, 6 :12637 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 
Performance Testing 
Nonimaging concentrators for solar thermal energy. Final 
report, 6 :12235 (DOE/ET/20236—18) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Testing 
Improving low temperature properties of synthetic diesel fuels 
derived from oil shale. Alternative fuels utilization program, 
6 :11980 (DOE/CS/50019—1) 
FUEL ASSEMBLY DISMANTLING 
Research Programs 
Demonstrate fuel disassembly/encapsulation. Technical 
progress report, October-December 1980, 6 :12024 (AGNS— 
47921-3026(TPR-3)) 





FUEL CANS 
Research Programs 


FUEL CANS 
Corrosion 
Corrosion of assemblies in fuel-storage basins at Savannah 
River Plant, 6 :12568 (DPSPU—80-30-12) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
Coal Gasification 
Molten carbonate fuel cell large stack development, 6 :12433 
(NYSERDA—80-17) 
Design 
Molten carbonate fuel cell large stack development, 6 :12433 
(NYSERDA—80-17) 
Marketing Research 
Molten carbonate fuel cell large stack development, 6 :12433 
(NYSERDA—80-17) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
Economics 
Assessment of non-backfittable concepts to improve PWR 
uranium utilization, 6 :12377 (BAW—1644) 
Industrial assessment of nonbackfittable PWR design 
modifications. Final report, 6 :12378 (CEND—385) 
FUEL CYCLE CENTERS 
Radiation Monitoring 
Statistical aspects of determining compliance with radiation 
standards, 6 :12069 (PNL-SA—8320) 
FUEL FABRICATION PLANTS 


See also FUEL CYCLE CENTERS 
Radiation Accidents 
Environmental consequences of postulated plutonium releases 
from General Electric Company Vallecitos Nuclear Center, 
Vallecitos, California, as a result of severe natural 
phenomena, 6 :12068 (PNL—3683) 


FUEL MANAGEMENT 
Optimization 
Industrial assessment of nonbackfittable PWR design 
modifications. Final report, 6 :12378 (CEND—385) 
FUEL OILS 
See also RESIDUAL FUELS 
Chemical Composition 
Production of distillate fuels by SRC-II, 6 :11902 
Performance Testing 
Production of distillate fuels by SRC-II, 6 :11902 
Physical Properties 
Production of distillate fuels by SRC-II, 6 :11902 
FUEL POOLS 
Rocks 
AFR spent fuel storage program. Technical progress report, 
October 1980-December 1980, 6 :12016 (AGNS—47921- 
TPR-8) 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
FUEL CYCLE CENTERS 
IDAHO CHEMICAL PROCESSING PLANT 
MIDWEST FUEL RECOVERY PLANT 
Decommissioning 
ORNL decontamination and decommissioning program, 6 
:12027 (CONF-800416—) 
Decontamination 
ORNL decontamination and decommissioning program, 6 
:12027 (CONF-800416—) 
FUEL RODS 
Fabrication 
Estimation and control in HTGR fuel rod fabrication, 6 :12373 
Fission Product Release 
Fission gas release from oxide fuels at high burnups (AWBA 
development program), 6 :12376 (WAPD-TM—1443) 
Nondestructive Testing 
Nondestructive assay of sphere-pac fuel rods, 6 :12382 
(ORNL/TM—7516) 
Performance Testing 
Thermal performance of annular-coated and sphere-pac LWR 
fuel rod designs, 6 :12368 (PNL-SA—8747) 
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Physical Radiation Effects 
Fission gas release from oxide fuels at high burnups (AWBA 
development program), 6 :12376 (WAPD-TM—1443) 
Spacers 
Spacer grid assembly and locking mechanism (Patent; GCFR), 
6 :12385 
FUEL SLURRIES 
Rheology 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Thermal Conductivity 
Thermophysical properties of coal liquids. Fifth quarterly 
technical status report, October 1-December 31, 1980 (Coal 
in organic recycle solvents), 6 :11875 (BMI—2076) 
Viscosity 
Thermophysical properties of coal liquids. Fifth quarterly 
technical status report, October 1-December 31, 1980 (Coal 
in organic recycle solvents), 6 :11875 (BMI—2076) 
FUEL-AIR RATIO 
Control Systems 
Characterization of zirconia and titania engine exhaust gas 
sensors for air/fuel feedback control systems. Paper 760202, 
6 :12550 
Optimization 
Characterization of zirconia and titania engine exhaust gas 
sensors for air/fuel feedback control systems. Paper 760202, 
6 :12550 
FULVIC ACIDS 
Chlorination 
Formation and control of trihalomethanes in chlorinated 
drinking waters containing fulvic acid. Technical completion 
report, 6 :12815 (PB—80-200140) 
FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACES 


See also ARC FURNACES 
ELECTRIC FURNACES 


Heat Recovery 
Demonstration of a fuel-saving system for paint-curing ovens, 6 
:12471 (DOE/CS/40009—T 1) 
Heat Recovery Equipment 
Ceramic heat recuperators for industrial heat recovery. Final 
report, 6 :12474 (DOE/CS/40174—T2) 
Retrofitting 
Demonstration of a fuel-saving system for paint-curing ovens, 6 
:12471 (DOE/CS/40009—T1) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUSION YIELD 
Thermalization 
Deposition and thermalization of fusion products in a tokamak 
plasma, 6 :13197 


GAGES (PRESSURE) 
See PRESSURE GAGES 
GALAXY CLUSTERS 
H1 Regions 
Stephan’s Quintet: HI distribution at high redshifts, 6 :12981 
GALLIUM ARSENIDE SOLAR CELLS 
Electrical Properties 
Development of polycrystal GaAs solar cells. Technical 
progress report, January 15-September 30, 1980, 6 :12176 
(SERI/PR—8032-1-T1) 
Fabrication 
Development of high efficiency, low cost ZnSiAs; solar cells. 
Quarterly technical progress report No. 4, January 1, 1980- 
March 31, 1980, 6 :12142 (COO—3001-4) 
Development of high efficiency, low cost ZnSiAsz solar cells. 
Quarterly technical progress report No. 3, October 1, 1979- 
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December 31, 1979 (P-ZnSiAs2/n-GaAs), 6 :12150 
(DOE/ET/23001—3(Rev.)) 

Thin film gallium arsenide solar cell research. Third quarterly 
project report, September 1, 1980-November 30, 1980, 6 
712178 (SERI/PR—9002-3-T1) 

Mathematical Models 

Development of polycrystal GaAs solar cells. Technical 
progress report, January 15-September 30, 1980, 6 :12176 
(SERI/PR—8032-1-T1) 

GALLIUM ARSENIDES 
Chemical Vapor Deposition 

Thin film gallium arsenide solar cell research. Third quarterly 
project report, September 1, 1980-November 30, 1980, 6 
:12178 (SERI/PR—9002-3-T 1) 

Electric Conductivity 
Investigation of deep level defects in epitaxial semiconducting 


zinc sulpho-selenide. Progress report, June 15, 1980-June 14, 


1981, 6 :12603 (DOE/ER/10390—2) 
Leakage Current 
Gallium phosphide high temperature diodes, 6 :12260 
(SAND—80-2658C) 
GALLIUM PHOSPHIDES 
Crystal Growth 
Gallium phosphide high temperature diodes, 6 :12260 
(SAND—80-2658C) 
Electrical Properties 
Gallium phosphide high temperature diodes, 6 :12260 
(SAND—80-2658C) 
Fabrication 
Gallium phosphide high-temperature bipolar junction 
transistor, 6 :12261 (SAND—81-0139C) 
Leakage Current 
Gallium phosphide high temperature diodes, 6 :12260 
(SAND—80-2658C) 
Semiconductor Junctions 
Gallium phosphide high-temperature bipolar junction 
transistor, 6 :12261 (SAND—81-0139C) 
GAMMA DETECTION 
Li-Drifted Ge Detectors 
Automated krypton-85 gamma ray stack monitor, 6 :12712 
(PNL-SA—8642) 
GAMMA RADIATION 
Comparative Evaluations 
Introduction and overview, 6 :12873 (LBL—11220) 
Survival Curves 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
GARRETT PROCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS BLANKETS 
Charged-Particle Transport 
Divertor and gas blanket impurity control study, 6 :13161 
(DOE/ET/52025—8) 
Performance 
Moving gas blanket performance study, 6 :13213 
(DOE/ET/52025—11) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
Flow Models 
Optimizing nonuniform finite-difference grids for boundary 
regions in transient transport problems, 6 :12671 (SAND— 
81-8204) 
Heat Transfer 
Optimizing nonuniform finite-difference grids for boundary 
regions in transient transport problems, 6 :12671 (SAND— 
81-8204) 
GAS HYDRATES 
Production 
Methane hydrate gas production by thermal stimulation, 6 
:11975 (LA-UR—81-645) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 


HELIUM-NEON LASERS 
Beam Optics 
Unstable resonator studies for a 1-joule per pulse KrF 
avalanche discharge laser, 6 :12666 
Cavity Resonators 
Unstable resonator studies for a 1-joule per pulse KrF 
avalanche discharge laser, 6 :12666 
Energy 
Rare-gas halide avalanche discharge lasers, 6 :12661 
Operation 
Mini-lasers for high-repetition-rate rare gas halide oscillators, 6 
12663 
Performance 
Mini-lasers for high-repetition-rate rare gas halide oscillators, 6 
:12663 
Rare-gas halide avalanche discharge lasers, 6 :12661 
GAS TUNGSTEN-ARC WELDING 
Electrodes 


Shielding gas composition and electrode geometry influence on 
arc properties, 6 :12643 (CONF-810404—1) 
GAS TURBINE ENGINES 
Automotive Fuels 
Ignition of lean fuel-air mixtures in a premixing-prevaporizing 
duct at temperatures up to 1000K, 6 :12558 
(DOE/NASA/51040—19) 
Fuel-Air Ratio 
Ignition of lean fuel-air mixtures in a premixing-prevaporizing 
duct at temperatures up to 1000K, 6 :12558 
(DOE/NASA/51040—19) 
Heat Exchangers 
Improved ceramic heat exchanger materials. Final report, 6 
:12532 (DOE/NASA/9698—2) 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 

Chemical Analysis 
Formation and transformation of organic species emitted from 
oil shale processing, 6 :11988 (DOE/EV/04960—6) 
GASES 

See also EXHAUST GASES 
FLUE GAS 
HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
NATURAL GAS 


Fluorescence Spectroscopy 
Laser induced fluorescence of trapped molecular ions, 6 :13027 
(LBL—12002) 
Humidity Control 
Controlled humidity gas circulators, 6 :12723 
Washout 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
GASOHOL 
Economic Analysis 
Gasohol: prospects and implications. Agricultural economic 
report, 6 :12424 (PB—80-202112) 
Economic Impact 
Gasohol: prospects and implications. Agricultural economic 
report, 6 :12424 (PB—80-202112) 
Legislation 
Gasohol: prospects and implications. Agricultural economic 
report, 6 :12424 (PB—80-202112) 
GASOLINE 
Antiknock Ratings 
More data on ORI variables. Paper 760196, 6 :12540 
ORI of today’s vehicles. Paper 760195, 6 :12539 
Consumption Rates 
Data and methodological problems in establishing state 
gasoline-conservation targets, 6 :12405 (CONF-810111—-2) 
Economic Elasticity 
Data and methodological problems in establishing state 
gasoline-conservation targets, 6 :12405 (CONF-810111—2) 
Fuel Additives 
More data on ORI variables. Paper 760196, 6 :12540 
ORI of today’s vehicles. Paper 760195, 6 :12539 
Ignition 
Effect of additives on combustion of fuel for internal- 
combustion engines (Water-gasoline emulsions), 6 :12559 





GASOLINE 
Marketing 


State of competition in gasoline marketing. Book I. A study of 
refiner subsidization. Book II. An analysis of the subpoenaed 
documents (as required by Title III of the Petroleum 
Marketing Practices Act). Final report, 6 :11958 
(DOE/PE—0026) 

Performance Testing 
Ethanol fuel modification for highway vehicle use. Final 
report, 6 :12557 (ALO—3683-T1) 
Synthesis Gas 
Biofuel synthesis, 6 :12107 (CONF-800482—) 
GAUGE INVARIANCE 
Chirality 
Loop-space formulation of gauge theories, 6 :13092 
GCFR TYPE REACTORS 
Fuel Rods 
Spacer grid assembly and locking mechanism (Patent; GCFR), 
6 :12385 
GE SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED GE DETECTORS 
Accuracy 

Active heavy-ion radiography and computerized tomography, 

6 :12711 (LBL—11220) 
Gamma Fuel Scanning 

Method and apparatus for measuring irradiated fuel profiles 

(Patent), 6 :12714 
Signal-to-Noise Ratio 

Active heavy-ion radiography and computerized tomography, 

6 :12711 (LBL—11220) 
Stability 

Active heavy-ion radiography and computerized tomography, 

6 :12711 (LBL—11220) 
GE(LI DETECTORS 


See LI-DRIFTED GE DETECTORS 
GENE MUTATIONS 
Radioinduction 
Specific gene mutations induced by heavy ions, 6 :12913 


(LBL—11220) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
cs 


Genetic Radiation Effects 
Genetic and cellular effects of microwave radiations. Final 
report 8 May 75-31 Dec 79, 6 :12953 (PB—80-202419) 
GENOME MUTATIONS 
Mutation 
DNA crosslinking, sister-chromatid exchange and specific- 
locus mutations, 6 :12869 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
URANIUM DEPOSITS 


Alpha-Bearing Wastes 
Plutonium leachability from alternative transuranic incinerator 
ash waste forms, 6 :12025 (BNL—28845) 
Chemical Composition 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980 (Limestone and dolomite; 
USA), 6 :11941 (ANL/CEN/FE—80-9) 
Maps 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980 (Limestone and dolomite; 
USA), 6 :11941 (ANL/CEN/FE—80-9) 
Porous Materials 
Application of the gamma-beam attenuation technique to the 
measurement of liquid saturation for two-phase flows in 
porous media, 6 :12678 (SAND—80-2433) 
Two-Phase Flow 
Application of the gamma-beam attenuation technique to the 
measurement of liquid saturation for two-phase flows in 
porous media, 6 :12678 (SAND—80-2433) 
GEOLOGIC FORMATIONS 
Electromagnetic Surveys 
Self and transfer impedances of coaxial coils for interrogating a 
borehole formation, 6 :11952 (SAND—80-2424) 
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GEOLOGY 
Data Base Management 
Comparison of graphics packages used with the geoecology 
data base, 6 :12956 (CONF-810227—1) 
GEOMAGNETIC FIELD 


Configuration of dayside merging, 6 :12994 
Pulsations 

Studies of currents and electric fields in the auroral zone 

ionosphere using radar auroral backscatter, 6 :12995 
Variations 

Electric fields and currents in the Earth’s magnetosphere, 6 
:13007 

Magnetic substorm characteristics described by magnetic 
potential maps for 26 - 28 March 1976, 6 :13002 

Magnetic variations during substorms, 6 :13004 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS 
Geothermal Wells 

Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume I. Completion and testing, 6 :12304 
(DOE/ET/27081—1(Vol.1)) 

Testing geopressured geothermal reservoirs:in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume II. Well test data, 6 :12305 
(DOE/ET/27081—1(Vol.2)) 

Productivity 

Shale recharge and production behavior of geopressured 

reservoirs, 6 :12306 (DOE/ET/27202—2) 
Recharge 

Shale recharge and production behavior of geopressured 

reservoirs, 6 :12306 (DOE/ET/27202—2) 
GEORGIA 
Geochemical Surveys 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

ICES 

Community Energy Systems and the Law of Public Utilities. 

Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 
Public Utilities 

Community Energy Systems and the Law of Public Utilities. 

Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 
Textile Industry 

Strategies implemented by the textile industry in response to 

natural-gas curtailments, 6 :12470 (DOE/CS/30536—T3) 
GEOTHERMAL DISTRICT HEATING 
Feasibility Studies 

Geothermal space heating applications for the Fort Peck 
Indian Reservation in the vicinity of Poplar, Montana. Final 
report, August 20, 1979-May 31, 1980, 6 :12317 
(DOE/ID/12046—4) 

GEOTHERMAL ENERGY 
Investment 
Geothermal energy, 6 :12270 (CONF-8009108—) 
GEOTHERMAL FLUIDS 
Corrosive Effects 

Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6 :12315 (UCRL—85174) 

Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 

Materials selection guidlines for geothermal energy utilization 
systems, 6 :12309 (DOE/RA/27026—1) 

Polymer concrete pipe for high-temperature corrosive 
environments, 6 :12303 (BNL—28715) 

GEOTHERMAL HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Water Source Heat Pumps 

Heat pumps for geothermal applications: availability and 

performance. Final report, 6 :12316 (DOE/ID/12020—T1) 
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GEOTHERMAL POWER PLANTS 
Binary-Fluid Systems 

Prototype geothermal power plant summary of operation for 

automatic-run test phase, 6 :12300 (EGG—2078) 
Computer Codes 

Geothermal loan guaranty cash flow model: description and 

users’ manual, 6 :12271 (DOE/SF/10494—1) 
Computerized Simulation 

SOLTES: simulator of large thermal energy systems, 6 :12349 

(SAND—80-1578C) 
Demonstration Plants 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6 :12298 
(DOE/ET/27163—4) 

Design 

Research and development of a 3 MW power plant from the 
design, development, and demonstration of a 100 KW power 
system utilizing the direct contact heat exchanger concept 
for geothermal brine recovery project. Final report, 6 :12299 
(DOE/ET/28456—T1) 

Direct Contact Heat Exchangers 

Research and development of a 3 MW power plant from the 
design, development, and demonstration of a 100 KW power 
system utilizing the direct contact heat exchanger concept 
for geothermal brine recovery project. Final report, 6 :12299 
(DOE/ET/28456—T1) 

Economic Analysis 

Geothermal loan guaranty cash flow model: description and 

users’ manual, 6 :12271 (DOE/SF/10494—1) 
Environmental Impacts 

Northern California Power Agency's Notice of Intention to 
seek certification for Geothermal Project No. 1 (79-NOI-1). 
Final report, 6 :12269 (P—800-80-005) 

Northern California Power Agency's Notice of Intention to 
seek certification for NCPA Geothermal Project No. 1 (79- 
NOI-1). Summary and Hearing Order, 6 :12268 (P—800-79- 
020) 

Pacific Gas and Electric Company’s Notice of Intention to 
seek certification for Geysers Unit 17 (78-NOI-3). Final 
report, 6 :12267 (P—800-78-004) 

Feasibility Studies 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6 :12298 
(DOE/ET/27163—4) 

Financing 

Electricity and geothermal energy resources: a discounted cash 

flow analysis for public policy choice, 6 :12272 
Licensing 

Northern California Power Agency's Notice of Intention to 
seek certification for Geothermal Project No. 1 (79-NOI-1). 
Final report, 6 :12269 (P—800-80-005) 

Northern California Power Agency's Notice of Intention to 
seek certification for NCPA Geothermal Project No. 1 (79- 
NOI-1). Summary and Hearing Order, 6 :12268 (P—800-79- 
020) 

Pacific Gas and Electric Company's Notice of Intention to 
seek certification for Geysers Unit 17 (78-NOI-3). Final 
report, 6 :12267 (P—800-78-004) 

Materials Testing 

Materials selection guidlines for geothermal energy utilization 

systems, 6 :12309 (DOE/RA/27026—1) 
Operation 

Materials selection guidlines for geothermal energy utilization 
systems, 6 :12309 (DOE/RA/27026—1) 

Prototype geothermal power plant summary of operation for 
automatic-run test phase, 6 :12300 (EGG—2078) 

Testing 

Research and development of a 3 MW power plant from the 
design, development, and demonstration of a 100 KW power 
system utilizing the direct contact heat exchanger concept 
for geothermal brine recovery project. Final report, 6 :12299 
(DOE/ET/28456—T1) 

GEOTHERMAL PROCESS HEAT 

Utilization of geothermal energy for agribusiness development 
in southwestern New Mexico. Technical completion report, 
July 19, 1978-May 30, 1980, 6 :12320 


Economic Analysis 

Direct application of geothermal energy at the L’eggs Product 
Plant, Las Cruces, New Mexico. Final report, 6 :12318 
(DOE/ID/12047—3) 

Feasibility Studies 

Direct application of geothermal energy at the L’eggs Product 
Plant, Las Cruces, New Mexico. Final report, 6 :12318 
(DOE/ID/12047—3) 

GEOTHERMAL RESOURCES 
Resource Assessment 

Geothermal space heating applications for the Fort Peck 
Indian Reservation in the vicinity of Poplar, Montana. Final 
report, August 20, 1979-May 31, 1980, 6 :12317 
(DOE/ID/12046—4) 

State-coupled low-temperature geothermal-resource assessment 
program, Fiscal Year 1979. Final technical report, 6 :12252 
(DOE/ID/01717—1) 

GEOTHERMAL SPACE HEATING 
Cost 

Comparison of geothermal, solar, and conventional space 

heating costs in the United States, 6 :12319 (PNL-SA—8244) 
GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HYDROTHERMAL SYSTEMS 


Computer Codes 
DOE-project on geothermal reservoir engineering computer 
code comparison and validation: evaluation of results for 
Problem 6, 6 :12312 (LBL—12038) 
Computerized Simulation 
Geothermal reservoir engineering code: comparison and 
validation, 6 :12310 (DOE/SF/11453—1) 
Flow Models 
Geothermal reservoir engineering code: comparison and 
validation, 6 :12310 (DOE/SF/11453—1) 
Geologic Models 
Geology, characteristics, and resource potential of the low- 
temperature geothermal system near Midway, Wasatch 
County, Utah. Report of Investigation No. 142, 6 :12254 
(DOE/ET/28393—19) 
Geology 
Geothermal investigations at selected thermal systems of the 
northern Wasatch Front Weber and Box Elder Counties, 
Utah. Report of investigation No. 141, 6 :12253 
(DOE/ET/28393—18) 
Reservoir Engineering 
DOE-project on geothermal reservoir engineering computer 
code comparison and validation: evaluation of results for 
Problem 6, 6 :12312 (LBL—12038) 
Resource Potential 
Geology, characteristics, and resource potential of the low- 
temperature geothermal system near Midway, Wasatch 
County, Utah. Report of Investigation No. 142, 6 :12254 
(DOE/ET/28393—19) 
Temperature Gradients 
Geothermal investigations at selected thermal systems of the 
northern Wasatch Front Weber and Box Elder Counties, 
Utah. Report of investigation No. 141, 6 :12253 
(DOE/ET/28393— 18) 
Water Chemistry 
Geothermal investigations at selected thermal systems of the 
northern Wasatch Front Weber and Box Elder Counties, 
Utah. Report of investigation No. 141, 6 :12253 
(DOE/ET/28393—18) 
GEOTHERMAL WELLS 
Drawdown 
Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume II. Well test data, 6 :12305 
(DOE/ET/27081—1(Vol.2)) 
Environmental Impacts 
Heating the New Mexico Tech Campus with geothermal 
energy. Final report, July 1, 1978-October 31, 1979, 6 :12297 
Flow Rate 
Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume I. Completion and testing, 6 :12304 
(DOE/ET/27081—1(Vol.1)) 





GEOTHERMAL WELLS 
Flow Rate 


Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume II. Well test data, 6 :12305 
(DOE/ET/27081—1(Vol.2)) 

Research Programs 

Geothermal drilling and completion technology development 
program. Annual progress report, October 1979-September 
1980, 6 :12314 (SAND—80-2179) 

Scaling 

Effect of measured wellhead parameters and well scaling on 
the computed downhole conditions in Cerro Prieto wells, 6 
:12311 (LBL—11835) 

Testing 

Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume I. Completion and testing, 6 :12304 
(DOE/ET/27081—1(Vol.1)) 

Testing geopressured geothermal reservoirs in existing wells. 
Final report P.R. Girouard Well No. 1, Lafayette Parish, 
Louisiana. Volume II. Well test data, 6 :12305 
(DOE/ET/27081—1(Vol.2)) 

Two-Phase Flow 

Flow in geothermal wells. Part I. Fundamentals of two-phase 
flow by the method of irreversible thermodynamics, 6 :12307 
(DOE/ET/27225—6) 

Flow in geothermal wells. Part II. Working equations for one- 
dimensional flow through a circular vertical channel, 6 
:12308 (DOE/ET/27225—7) 

Well Completion 

Geothermal! drilling and completion technology development 
program. Annual progress report, October 1979-September 
1980, 6 :12314 (SAND—80-2179) 

Well Drilling 

Geothermal drilling and completion technology development 
program. Annual progress report, October 1979-September 
1980, 6 :12314 (SAND—80-2179) 

Well Pressure 

Effect of measured wellhead parameters and well scaling on 
the computed downhole conditions in Cerro Prieto wells, 6 
12311 (LBL—11835) 

GERMANIUM ALLOYS 
Electrical Properties 

Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 

(SERI/PR—9056-1-T1) 
Optical Properties 

Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 

(SERI/PR—9056-1-T1) 
Vapor Plating 
Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 
(SERI/PR—9056-1-T 1) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GEYSERS GEOTHERMAL FIELD 
Acoustic Monitoring 

Application of digital image analysis techniques to The 

Geyser’s data and topography, 6 :12296 (UCID—18884) 
Air Flow 

Experimental methods and preliminary analyses of drainage 
flow observations during the first ASCOT field study, 6 
:12276 (UCID— 18884) 

Ambient Temperature 

Velocity and temperature oscillations in drainage winds, 6 

:12278 (UCID—18884) 
Geothermal Power Plants 

Northern California Power Agency's Notice of Intention to 
seek certification for Geothermal Project No. | (79-NOI-1). 
Final report, 6 :12269 (P—800-80-005) 

Northern California Power Agency's Notice of Intention to 
seek certification for NCPA Geothermal Project No. 1 (79- 
NOI-1). Summary and Hearing Order, 6 :12268 (P—800-79- 
020) 

Pacific Gas and Electric Company’s Notice of Intention to 
seek certification for Geysers Unit 17 (78-NOI-3). Final 
report, 6 :12267 (P—800-78-004) 
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Hydrology 

Comparison of experimental nights during the ASCOT 1980 
Geysers field study using radon-222, 6 :12273 (LA-UR—81- 
532) 

Meteorology 

Comparison of experimental nights during the ASCOT 1980 
Geysers field study using radon-222, 6 :12273 (LA-UR—81- 
532) 

Large scale meteorological influence during The Geysers 1979 
field experiment, 6 :12275 (UCID—18884) 

Temperature Distribution 

Comparison of atmospheric temperature structure at the wall 

and in the middle of a valley, 6 :12277 (UCID—18884) 
Temperature Measurement 

Net radiation, vertical profiles of wind and temperature, and 
cross-valley FP tracer sampling in the Anderson Creek 
Valley area, July 1979, 6 :12284 (UCID—18884) 

Topography 

Application of digital image analysis techniques to The 

Geyser’s data and topography, 6 :12296 (UCID—18884) 
Wind 

Analysis of acoustic sounder and tethersonde data obtained for 
the atmospheric studies in complex terrain (ASCOT) project 
during 1979, 6 :12279 (UCID—18884) 

Analysis of fluorescent particle tracer data, 6 :12285 (UCID— 
18884) 

Application of a photodiode-array optical turbulence sensor to 
wind studies in complex terrain, 6 :12281 (UCID—18884) 

Collection of papers based on drainage wind studies in The 
Geysers area of northern California. Part I, 6 :12274 
(UCID— 18884) 

Comparison of observed and predicted slope winds, 6 :12286 
(UCID— 18884) 

Diurnal variation of horizontal wind direction fluctuations 
a/sub @/ in complex terrain at Geysers, Cal., 6 :12280 
(UCID— 18884) 

Experimental methods and preliminary analyses of drainage 
flow observations during the first ASCOT field study, 6 
:12276 (UCID— 18884) 

Large scale meteorological influence during The Geysers 1979 
field experiment, 6 :12275 (UCID—18884) 

Mass-consistent windfields: July 22 Geysers’s area, 6 :12289 
(UCID— 18884) 

Modeling a tracer release experiment during nocturnal 
drainage flow in complex terrain, 6 :12291 (UCID—18884) 

Net radiation, vertical profiles of wind and temperature, and 
cross-valley FP tracer sampling in the Anderson Creek 
Valley area, July 1979, 6 :12284 (UCID—18884) 

Nonstationary nocturnal drainage flow model, 6 :12293 
(UCID— 18884) 

Numerical simulation of nocturnal drainage flow, 6 :12294 
(UCID— 18884) 

Observations of nightime winds using pilot balloons in 
Anderson Creek Valley, Geysers, California, 6 :12283 
(UCID— 18884) 

Spacially-averaged and point measurements of wind variability 
in The Geyser’s area, 6 :12282 (UCID—18884) 

Statistical model for wind prediction at a mountain and valley 
station near Anderson Creek, California, 6 :12292 (UCID— 
18884) 

Tracer experiment modeling: July 22 Geyser’s area, 6 :12290 
(UCID— 18884) 

Two-dimensional slope wind simulations in the finite element 
approximation, 6 :12287 (UCID—18884) 

Velocity and temperature oscillations in drainage winds, 6 
:12278 (UCID— 18884) 

GHANA 
Lakes 
Hydrological models, data bases, and the computerized control 
of Volta Lake, 6 :12958 
GIANT CELLS 
See TUMOR CELLS 
GLANDS 


See also LIVER 
MAMMARY GLANDS 


Delayed Radiation Effects 
Carcinogenesis with heavy-ion radiation in the harderian gland 
of mice, 6 :12923 (LBL—11220) 
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GLASS 
Leaching 

Single-pass continuous-flow leach test of PNL 76-68 glass: 
some selected Bead Leach I results, 6 :12060 (UCRL— 
85405) 

GLAZING MATERIALS 
Manuals 

Solar heating materials handbook: environmental and safety 

considerations for selection, 6 :12237 (DOE/TIC—11374) 
Physical Properties 

Solar heating materials handbook: environmental and safety 

considerations for selection, 6 :12237 (DOE/TIC—11374) 
Reliability 
Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6 :12218 (ANL/SDP—9) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOCORTICOIDS 
See also HYDROCORTISONE 
Biological Effects 
Regulation of metallothionein synthesis in HeLa cells by heavy 
metals and glucocorticoids, 6 :12835 
GLUCOSE 
Biosynthesis 
Hydrolysis of biomass, 6 :12106 (CONF-800482—) 
GOLD 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Ion Channeling 

Convoy electron production by 1 to 8.5 MeV/u highly ionized 
ions traversing polycrystalline solids and axial channels in 
gold, 6 :13021 (CONF-810109—1) 

Laser-Radiation Heating 

Simple model of energy deposition by suprathermal electrons 

in laser-irradiated targets, 6 :13239 
GOLD 197 TARGET 
Krypton 86 Reactions 

Angular distributions of sequentially emitted particles and 
gamma rays in deep inelastic processes, 6 :13132 (LBL— 
11975) 

GOLDSTONE BOSONS 
(Massless particles occurring in certain broken-symmetry theories.) 
Goldberger-Treiman Relation 
New estimate of quark mass parameters, 6 :13100 
GRANITES 

Spent fuel test-climax: a test of geologic storage of high-level 

waste in granite, 6 :12022 (UCRL—85516) 
Crystallization 

Effect of Fe and Mg on crystallization in granitic systems, 6 

712969 
Temperature Effects 

Thermal and thermomechanical data from in situ heater 
experiments at Stripa, Sweden. Technical Information 
Report No. 29, 6 :12044 (LBL—11477) 

GRANODIORITES 
Crystallization 

Effect of Fe and Mg on crystallization in granitic systems, 6 

12969 
GRANULAR BED FILTERS 
Performance Testing 

Particulate control at high temperature and pressure using 
augmented granular bed filters. Final report Dec 78-Dec 79, 
6 :12679 (PB—80-200819) 

GRAPHITE 
See also PYROLYTIC CARBON 

Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 


Physical Radiation Effects 
Interaction of graphite with a hot, dense deuterium plasma, 6 
:12594 (DOE/ET/52008—1) 
GRASS 
Multi-Element Analysis 
Analysis of selected samples for metals uptake. Draft report 
(final) Sep 78-Mar 79, 6 :12793 (PB—80-200363) 
GRAVITATION 
Symmetry Breaking 
Spontaneously generated gravity, 6 :13099 
GREAT BASIN 
Seismic P Waves 
Seismic velocity and Q-structure of the upper mantle lid and 
low velocity zone for the Eastern Great Basin, 6 :12966 
GREAT PLAINS 
Geological Surveys 
Shallow, low-permeability reservoirs of northern Great Plains-- 
assessment of their natural gas resources, 6 :11968 
Natural Gas Deposits 
Shallow, low-permeability reservoirs of northern Great Plains-- 
assessment of their natural gas resources, 6 :11968 
GREENHOUSES 
See also ATTACHED GREENHOUSES 
Geothermal Space Heating 
Utilization of geothermal energy for agribusiness development 
in southwestern New Mexico. Technical completion report, 
July 19, 1978-May 30, 1980, 6 :12320 
GROUND SOURCE HEAT PUMPS 
Systems Analysis 
Ground coupled solar heat pumps: analysis of four options, 6 
:12219 (BNL—29007) 
GROUND SUBSIDENCE 
Monitoring 
Site selection report: characterization of subsidence over 
longwall mining panels, 6 :11928 (DOE/PC/30117—T1) 
GROUND WATER 
Flow Models 
Hanford groundwater modeling: a numerical comparison of 
Bayesian and Fisher parameter estimation techniques, 6 
:12957 (RHO-C—24) 
Mathematical Models 
Hanford groundwater modeling: a numerical comparison of 
Bayesian and Fisher parameter estimation techniques, 6 
:12957 (RHO-C—24) 
Monitoring 
Groundwater quality monitoring of western oil shale 
development: monitoring program development, 6 :11991 
(PB—80-203219) 
Groundwater quality monitoring of western coal strip mining: 
preliminary designs for reclaimed mine sources of pollution, 
6 :12816 (PB—80-203193) 
Radionuclide Migration 
Parametric study of geohydrologic performance characteristics 
for geologic waste repositories, 6 :12037 (DP—1555) 
Recharge 
Fate of human viruses in groundwater recharge systems, 6 
:12812 (BNL—S51214) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH 
See also PLANT GROWTH 
Biological Radiation Effects 
In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 
GULF STREAM 
Power Generation 
Preliminary study of power generation from vertical-axis 
turbines in the Gulf Stream, 6 :12116 (SAND—80-0102) 


H 





H2 REGIONS 
Power Generation 


H2 REGIONS 
Electron Density 

Far-infrared [O III] line emission from the Galactic Center, 6 

12983 
Temperature Distribution 
Far-infrared [O III] line emission from the Galactic Center, 6 
:12983 
HADRONS 
Mass Spectra 
Hadron spectroscopy, experimental, 6 :13082 
HAFNIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

HAFNIUM HYDRIDES 
Crystal-Phase Transformations 

Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 

Electronic Structure 

Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 

Jahn-Teller Effect 

Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fec-fct lattice distortion, 6 
212598 

Photoelectron Spectroscopy 

Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 

HALL EFFECT 
Sputtered oxide/indium phosphide junctions and indium 
phosphide surfaces, 6 :12188 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 


See also CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
IODINATED ALIPHATIC HYDROCARBONS 


Water Chemistry 

Formation and control of trihalomethanes in chlorinated 
drinking waters containing fulvic acid. Technical completion 
report, 6 :12815 (PB—80-200140) 

HANFORD RESERVATION 
Aquifers 

Basalt aquifer identification correlation and sampling activities. 
History of wells, DB-12, DB-13, DB-14, 6 :12057 (RHO- 
LD—138) 

Contamination 

Iodine-129 in forage and deer on the Hanford site and other 

Pacific Northwest locations, 6 :12795 (PNL—3357) 
Radioactive Waste Disposa! 

Basalt aquifer identification correlation and sampling activities. 
History of wells, DB-12, DB-13, DB-14, 6 :12057 (RHO- 
LD—138) 

HARANG DISCONTINUITY 
Electric Fields 

Studies of currents and electric fields in the auroral zone 

ionosphere using radar auroral backscatter, 6 :12995 
HASTELLOY C 
Corrosion Resistance 

Evaluation of metallic materials for use in engineering barrier 

systems, 6 :12575 (PNL-SA—8939) 
HASTELLOYS 
See also HASTELLOY C 
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Corrosion 
Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6 :12315 (UCRL—85174) 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 
HAWAII 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 
Wind Power 
Wind resource assessrment in the Northwest United States, 6 
:12322 (PNL-SA—8875) 
HAZARDOUS MATERIALS 
Air Transport 
Aviation safety: hazardous materials handling. Hearing before 
a Subcommittee of the Committee on Government 
Operations, House of Representatives, Ninety-Sixth 
Congress, Second Session, 6 :12898 
Management 

ORG®P hazardous materials management program, 6 :12031 

(CONF-800416—) 
Materials Handling 
ORGDP hazardous materials management program, 6 :12031 
(CONF-800416—) 
Regulations 
Management of solid waste, 6 :12072 (CONF-800416—) 
Waste Disposal 

Development of a hazardous waste materials landfill at the 
Paducah Gaseous Diffusion Plant, 6 :12800 (CONF-800416— 
) 

Solid waste disposal study, 6 :12465 (CONF-800416—) 

HAZARDOUS MATERIALS SPILLS 
See also OIL SPILLS 
Pollution Control 
Spill control initiatives at Paducah, 6 :12813 (CONF-800416—) 
H-COAL PROCESS 
Bench-Scale Experiments 
H-coal process, 6 :11904 
By-Products 
H-coal process, 6 :11904 
Organic Solvents 

Recycle slurry oil characterization. Quarterly report No. 1, 
October 1-December 31, 1980, 6 :11885 (DOE/PC/30027— 
4) 

Pilot Plants 
H-coal process, 6 :11904 
Yields 
H-coal process, 6 :11904 
HEALTH HAZARDS 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

Statistical Models 
Treatment of multivariate environmental and health problems 
associated with oil shale technology, 6 :12936 (LBL—11245) 
HEART 
See also MYOCARDIUM 
Biological Functions 
Effect of jaundiced sera and bile salts on cultured beating rat 
heart cells, 6 :12940 (UCLA—12-1288) 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Heat transfer system (Patent), 6 :12381 
Computerized Simulation 

SOLTES: simulator of large thermal energy systems, 6 :12349 

(SAND—80-1578C) 
Design 

Process design and control strategies for energy efficiency in 
the process industries. Progress report, April 1, 1980-March 
31, 1981, 6 :12475 (DOE/ER/10645—1) 
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Fabrication 
Improved ceramic heat exchanger materials. Final report, 6 
:12532 (DOE/NASA/9698—2) 
Materials 
Improved ceramic heat exchanger materials. Final report, 6 
:12532 (DOE/NASA/9698—2) 
HEAT PIPES 
Design 
Heat pipes for industrial waste heat recovery, 6 :12476 (LA- 
UR—81-560) 
Heat Transfer 
Heat transfer characteristics of the two-phase closed 
thermosyphon (wickless heat pipe) including direct flow 
observation. Final report, 6 :12668 (PB—80-203540) 
Laminar Flow 
Laminar film flow phenomena--theory and application to the 
two-phase closed thermosyphon. Final report, 6 :12669 
(PB—80-205156) 
Materials 
Heat pipes for industrial waste heat recovery, 6 :12476 (LA- 
UR—8 1-560) 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Surveys 
Survey of advanced-heat-pump developments for space 
conditioning, 6 :12437 (CONF-810315—6) 
HEAT RECOVERY EQUIPMENT 
Demonstration Programs 
Ceramic heat recuperators for industrial heat recovery. Final 
report, 6 :12474 (DOE/CS/40174—T2) 
Fabrication 
Ceramic heat recuperators for industrial heat recovery. Final 
report, 6 :12474 (DOE/CS/40174—T2) 
Heat Pipes 
Heat pipes for industrial waste heat recovery, 6 :12476 (LA- 
UR—8 1-560) 
Performance 
Ceramic heat recuperators for industrial heat recovery. Final 
report, 6 :12474 (DOE/CS/40174—T2) 
Industrial waste heat recovery. Final report for 1979, 6 :12477 
(PB—80-205412) 
HEAT STORAGE 


See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 


Manuals 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Physical Properties 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Research Programs 
Second thermal storage applications workshop, 5 :12248 
(SERI/TP—333-605) 
HEAT TRANSFER 
Numerical Solution 
Optimizing nonuniform finite-difference grids for boundary 
regions in transient transport problems, 6 :12671 (SAND— 
81-8204) 
HEAT TRANSFER FLUIDS 
Manuals 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Materials 
Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Physical Properties 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also WATER HEATERS 


Materials 
Evaluation of candidate stirling engine heater tube alloys for 
1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
HEAVY ION ACCELERATORS 


Synchrotrons for heavy ions: Bevalac experience, 6 :12703 
(LBL—12081) 
Uses 
Synchrotrons for heavy ions: Bevalac experience, 6 :12703 
(LBL—12081) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
IRON 56 REACTIONS 
KRYPTON 84 REACTIONS 
KRYPTON 8 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 


Fission 
Angular distributions of sequentially emitted particles and 
gamma rays in deep inelastic processes, 6 :13132 (LBL— 
11975) 
Fusion Reactions 
Fusion measurements in light and medium mass heavy-ion 
reactions. Progress report, June 1, 1980-May 31, 1981, 6 
:13117 (DOE/ER/10420—2) 
Multiplicity 
Triggered streamer chamber for the study of relativistic heavy 
ion collisions, 6 :12706 (UCR—34-P107-253) 
Nuclear Models 
Large-amplitude dynamical motion and fluctuations in nuclear 
fission and heavy-ion reactions, 6 :13131 (LA-UR—81-302) 
Particle Production 
Pion production in high energy heavy ion collisions, 6 :13072 
(UCR—34-P 107-237) 
Research 
Future relativistic heavy ion experiments, 6 :13070 (LBL— 
11974) 
HEAVY IONS 
Abundance 
Abundances, energy and LET spectra of HZE particles in 
space, 6 :12989 (LBL—11220) 
Beam Scanners 
Heavy charged-particle treatment planning, 6 :12876 (LBL— 
11220) 
Biomedical Radiography 
Future dedicated medical ion accelerator, 6 :12884 (LBL-— 
11220) 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
Carcinogenesis 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
Comparative Evaluations 
Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 
11220) 
Heavy-ion radiography applied to charged particle 
radiotherapy, 6 :12879 (LBL—11220) 
Introduction and overview, 6 :12873 (LBL—11220) 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
Computerized Tomography 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
Cost Benefit Analysis 
Future dedicated medical ion accelerator, 6 :12884 (LBL— 
11220) 
Diagnosiic Uses 
Future dedicated medical ion accelerator, 6 :12884 (LBL— 
11220) 
Dose-Response Relationships 
Repair-misrepair model of cell survival, 6 :12911 (LBL— 
11220) 


Experimental heavy particle physics, 6 :12692 (LBL—11220) 
Heavy charged-particle treatment planning, 6 :12876 (LBL— 
11220) 





HEAVY IONS 
Energy Absorption 


Energy Absorption 

Thermophysical lesions caused by HZE particles (Mice; corn), 

6 :12925 (LBL—11220) 
Energy Spectra 
Abundances, energy and LET spectra of HZE particles in 
space, 6 :12989 (LBL—11220) 
Excitation 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
Heat Transfer 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
Ionization 
Energy transfer from heavy particles, 6 :12634 (LBL— 11220) 
LET 
Abundances, energy and LET spectra of HZE particles in 
space, 6 :12989 (LBL—11220) 
Microdosimetry 
Bevalac biomedical facility, 6 :12701 (LBL—11220) 
Microdosimetry research, 6 :13138 (LBL—11220) 
Multiple Scattering 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 

Mutagenesis 

Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
Nuclear Physics 

Experimental heavy particle physics, 6 :12692 (LBL—11220) 
Oxygen Enhancement Ratio 

Introduction and overview, 6 :12873 (LBL—11220) 
Quality Factor 

Life span studies on mice exposed to heavy charged particles 

or photons: preliminary results, 6 :12927 (LBL—11220) 
Radiation Chemistry 
Radiation chemistry of heavy particles, 6 :12635 (LBL—11220) 
Radiation Dose Distributions 
Introduction and overview, 6 :12873 (LBL—11220) 
Radiation Doses 

Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 

11220) 
Radiobiology 

Heavy-ion radiobiology of multicellular tumor spheroids, 6 
:12915 (LBL—11220) 

In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 

Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 

Radiotherapy 

Future dedicated medical ion accelerator, 6 :12884 (LBL— 

11220) 
RBE 

Heavy-ion radiobiology of multicellular tumor spheroids, 6 
712915 (LBL—11220) 

Introduction and overview, 6 :12873 (LBL—11220) 

Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 

Response of mouse skin and bone marrow to heavy charged 
particles, 6 :12919 (LBL—11220) 

Research Programs 

Bevalac biomedical facility, 6 :12701 (LBL—11220) 

Biological and medical research with accelerated heavy ions at 
the Bevalac, 1977-1980 (Lead abstract), 6 :12903 (LBL— 
11220) 

Synergism 

Effects of combined low- and high-LET radiations, 6 :12907 

(LBL—11220) 
HEAVY NUCLEI 
Ground States 
Nuclear ground-state shapes for nuclei with 16 < A < 280, 6 
713121 (LA-UR—81-444) 
HEAVY WATER 
Molecule-Molecule Collisions 
Vibrational relaxation of O; by H2O and D.O, 6 :13032 
Production 

Development of advanced concepts for improved heavy water 
production technology. Tri-quarterly report, January 1- 
September 30, 1980, 6 :12090 (UCID—17736-80-1-2-3) 
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HEAVY WATER COOLANT 
See HEAVY WATER 
HELIOS FACILITY 
Optimization of a multicomponent gaseous saturable absorber 
for the Helios COz laser system, 6 :13247 
Alignment 
Beam simultaneity in multi-terawatt CO: laser fusion systems, 6 
:13244 
Helios CO, fusion laser alignment system, 6 :13251 
Infrared Smartt interferometer as an alignment tool for carbon 
dioxide laser fusion systems, 6 :13245 
Laser Targets 
Helios target positioning system, 6 :13246 
HELIOSTATS 
Design 
Economic analysis of the unified heliostat array. Final report, 6 
:12204 (DOE/SF/10802—1) 
Economic Analysis 
Economic analysis of the unified heliostat array. Final report, 6 
:12204 (DOE/SF/10802—1) 
Wind Loads 
Turbulent structures in the wake of a heliostat, 6 :12241 
(SAND—81-6000) 
HELIUM 
Chemical Reactions 
Rate constants for the reactions of HO2 with OH and with 
HOz, 6 :12632 
Energy Spectra 
Abundances, energy and “.°T spectra of HZE particles in 
space, 6 :12989 (LBL—11220) 
Ground States 
Green's function Monte Carlo calculation for the ground state 
of helium trimers, 6 :13038 
Ion-Atom Collisions 
Charge exchange cross sections for Li” ions at 6 MeV, 6 
:13025 (LA—8682-MS) 
Charge transfer on multiply charged ions with hydrogen and 
. helium: quantal calculations, 6 :13052 
Stopping Power 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
HELIUM 4 
Superfluidity 
A study of persistent currents in superfluid 4He. Doctoral 
thesis, 6 :13058 (AD-A—085767) 
HELIUM 4 BEAMS 
Beam Monitoring 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Beam Shaping 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Depth Dose Distributions 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
Oxygen Enhancement Ratio 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
RBE 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Relative biological effect of high Z, high LET charged 
particles for spermatogonial killing, 6 :12916 (LBL—11220) 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
HELIUM IONS 
Electron-Ion Collisions 
Electron excitation cross sections for multiply charged ions. 
Final report, 6 :13029 (ORO—4881-31) 





95S / ERA Vol. 6, No. 9 


Ton-Atom Collisions 
Inner-shell capture and ionization in collisions of H*, He?*, and 
Li* projectiles with neon and carbon, 6 :13040 
HELIUM-NEON LASERS 
Frequency Control 
Comparison of control methods in a frequency stabilized laser. 
Master’s thesis, 6 :12656 (AD-A—085707) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also THIOPHENE 
Photolysis 
Vacuum ultraviolet photochemistry of tetrahydrothiophene 
and sulfolane, 6 :12628 (DOE/TIC—11399) 
HEXANE 
Solubility 
Intellectual and scholarly judgement in critical evaluation of 
numerical data, a case history, 6 :12627 
HICHLOR PROCESS 
Coal fly ash: a potential resource for aluminium and titanium, 6 
711910 (IS-M—298) 
HIGH BTU GAS 
See also SNG PLANTS 
Commercialization 
Barriers to commercialization, 6 :11908 
Market 
Energy commercialization prospects, 6 :11907 
HIGH ENERGY PHYSICS 
Data Base Management 
Use of database management systems in particle physics, 6 
713083 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH PERFORMANCE DEMONSTRATION EXPERIMENT 


See MHD GENERATOR AEDC 
HIGH-FREQUENCY HEATING 


See also ECR HEATING 
ICR HEATING 
Hybrid Resonance - 
Lower hybrid heating associated with mode conversion on the 
Wisconsin octupole, 6 :13205 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Radiation Effects 
Materials characterization center workshop on the irradiation 
effects in nuclear waste forms, 6 :12048 (PNL—3588) 
Meetings 
Materials characterization center workshop on the irradiation 
effects in nuclear waste forms, 6 :12048 (PNL—3588) 
Transport 
HLDW Transportation System Design basis and concepts, 6 
:12021 (GA-A—16151) 
Transportation Systems 
HLDW Transportation System Design basis and concepts, 6 
:12021 (GA-A—16151) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 150 
Yrast States 
Studies of yrast and continuum states in A= 140-160 nuclei. 
Progress report, January 1, 1980-December 31, 1980, 6 
:13128 (COO— 1672-76) 
HOLMIUM 165 TARGET 
Heavy Ion Reactions 
Angular distributions of sequentially emitted particles and 
gamma rays in deep inelastic processes, 6 :13132 (LBL— 
11975) 
HOLMIUM CARBIDES 
Crystal Structure 
Neutron-diffraction study of Ho2C at 4—296 K , 6 :12599 
Magnetic Moments 
Neutron-diffraction study of HozC at 4—296 K , 6 :12599 
Neutron Diffraction 
Neutron-diffraction study of HozC at 4—296 K , 6 :12599 


HUMIDITY CONTROL 
Pumps 


HOMOCYSTEINE 
Structural Chemical Analysis 
Escherichia coli tRNA (uracil-5-)-methyltransferase: inhibition 
by analogues of adenosylhomocysteine, 6 :12852 
HORDEUM 
See BARLEY 
HOT ATOM CHEMISTRY 

(Chemical reactions of atoms or ions of high kinetic energies 

(more than I ev) resulting from nuclear transformations.) 
Research Programs 

High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO—1617-64) 

HOT CELLS 

History of remote handling at the Los Alamos Scientific 

Laboratory, 6 :12649 
Measuring Instruments 

Hot cell measuring and test equipment calibration control, 6 

12650 
Test Facilities 

Neutron radiography at the Hot Fuel Examination Facility, 6 

12651 
HOUSES 
Energy Efficiency 

Economics of residential energy efficiency (Use of DOE-2 
building thermal-analysis program), 6 :12454 (PNL-SA— 
8696) 

Solar Air Conditioning 

Performance evaluation of the New Mexico State University 
Solar House. Technical completion report, January 1, 1978- 
June 30, 1979, 6 :12232 

Solar Space Heating 

Performance evaluation of the New Mexico State University 
Solar House. Technical completion report, January 1, 1978- 
June 30, 1979, 6 :12232 

System manual for the University of Pennsylvania retrofitted 
solar heated Philadelphia row home (SolaRow), 6 :12221 
(COO—4142-4) 

Solar Water Heating 

Performance evaluation of the New Mexico State University 
Solar House. Technical completion report, January 1, 1978- 
June 30, 1979, 6 :12232 

Saddle Hill Trust Lot 77, Medway, Massachusetts. Solar 
energy system performance evaluation, September 1979- 
August 1980, 6 :12230 (SOLAR/1040—80/14) 

System manual for the University of Pennsylvania retrofitted 
solar heated Philadelphia row home (SolaRow), 6 :12221 
(COO—4142-4) 

HPDE 
See MHD GENERATOR AEDC 
HTGR TYPE REACTORS 
Fuel Rods 
Estimation and control in HTGR fuel rod fabrication, 6 :12373 
Regulatory Guides 

Licensing topical report: applicability of Division 1 regulatory 
guides to high-temperature gas-cooled reactors, 6 :12372 
(GA-A—16077) 

HUMAN CELLS 
Se 4NIMAL CELLS 
HUMAN POPULATIONS 
Dose Commitments 

Environmental consequences of postulated plutonium releases 
from General Electric Company Vallecitos Nuclear Center, 
Vallecitos, California, as a result of severe natural 
phenomena, 6 :12068 (PNL—3683) 

Radiation Doses 

Dose to man from a hypothetical loss-of-coolant accident at 
the Rancho Seco Nuclear Power Plant, 6 :12386 (UCRL— 
53102) 

Environmental consequences of postulated plutonium releases 
from General Electric Company Vallecitos Nuclear Center, 
Vallecitos, California, as a result of severe natural 
phenomena, 6 :12068 (PNL—3683) 

HUMIDITY CONTROL 
Pumps 
Controlled humidity gas circulators, 6 :12723 





HYBRID ELECTRIC-POWERED VEHICLES 
Pumps 


HYBRID ELECTRIC-POWERED VEHICLES 
Fuel Consumption 
Advanced propulsion system concept for hybrid vehicles, 6 
:12549 (DOE/NASA/0092—80/2) 
Lead-Acid Batteries 
Advanced propulsion system concept for hybrid vehicles, 6 
:12549 (DOE/NASA/0092—80/2) 
Life-Cycle Cost 
Advanced propulsion system concept for hybrid vehicles, 6 
:12549 (DOE/NASA/0092—80/2) 
Stirling Engines 
Advanced propulsion system concept for hybrid vehicles, 6 
:12549 (DOE/NASA/0092—-80/2) 
HYBRID REACTORS 
Comparative Evaluations 
Hybrid reactor safety study second annual report, October 1, 
1979-September 1980, 6 :13220 (GA-A—16185) 
Fuel Cycle 
Hybrid reactor safety study second annual report, October 1, 
1979-September 1980, 6 :13220 (GA-A—16185) 
Neutron Transport 
Nuclear performance of molten salt fusion-fission symbiotic 
systems for catalyzed deuterium-deuterium and deuterium- 
tritium reactors, 6 :13242 
Performance 
Nuclear performance of molten salt fusion-fission symbiotic 
systems for catalyzed deuterium-deuterium and deuterium- 
tritium reactors, 6 :13242 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC FRACTURING 
Measuring Instruments 
Design of a wireline hydraulic fracturing tool, 6 :11973 
(DOE/MC/11047—T1) 
Stresses 
Design of a wireline hydraulic fracturing tool, 6 :11973 
(DOE/MC/11047—T1) 
HYDRAULIC TURBINES 
Biological Fouling 
Preliminary study of power generation from vertical-axis 
turbines in the Gulf Stream, 6 :12116 (SAND—80-0102) 
Performance 
reliminary study of power generation from vertical-axis 
turbines in the Gulf Stream, 6 :12116 (SAND—80-0102) 
HYDROBROMIC ACID 
Phase Diagrams 
Study of equilibrium in liquid-gas phases in the bromine- 
hydrobromic acid-water system. Final report (For Mark-13 
process), 6 :12615 (EUR—6755-FR) 
HYDROCARBONS 
See also ALKENES 
BENZENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
Air Pollution Control 
Effects of engine variables and exhaust gas recirculation on 
emissions, and fuel economy. Part IV. SAE Paper 780591, 6 
12531 
Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
:12542 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
:12556 
ORI of today’s vehicles. Part III. SAE Paper 780594, 6 :12537 
Chemical Analysis 
Evaluation of the basic gc/ms (gas chromatographic/mass 
spectrometric) computer analysis technique for pollutant 
analysis. Final report, 6 :12757 (PB—80-202716) 
Emission 
Impact of natural hydrocarbons on air quality, 6 :12755 (PB— 
80-202377) 
Photochemical Reactions 
Impact of natural hydrocarbons on air quality, 6 :12755 (PB— 
80-202377) 
HYDROCORTISONE 
Delayed Radiation Effects 
Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL— 11220) 
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Radioimmunoassay 
Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL—11220) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
Codes 
CSQII: a two-dimensional Eulerian code for computation of 
material motion in two dimensions, 6 :13059 (SAND—80- 
1984C) 
HYDROFLUORIC ACID 
Atom-Molecule Collisions 
Quantum mechanical study of the collinear Li+ FH reaction, 6 
:13034 
Chemical Reactions 
Quantum mechanical study of the collinear Li+ FH reaction, 6 
13034 
Removal 
Smelter pretreatment and pollution controls, 6 :12738 (CONF- 
800416—) 


Removal of gaseous fluorides, 6 :12032 (CONF-800416—) 
HYDROGEN 
Chemical Reaction Kinetics 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases, 6 :12621 
(COO—2944-5) 
Density Matrix 
Measurement of the n=2 density operator for hydrogen atoms 
produced by passing protons through thin carbon targets, 6 
713045 
Diffusion 
Section II. Hydrogen isotope monitoring in lithium, 6 :13211 
(DOE/DP/40074— 1) 
Energy Levels 
SO(2,1) Algebra and large N expansion in quantum mechanics, 
6 :13155 
Energy Spectra 
Beam specie analyzer for intense neutral beams, 6 :13171 
(ORNL/TM—7656) 
Ion-Atom Collisions 
Charge transfer on multiply charged ions with hydrogen and 
helium: quantal calculations, 6 :13052 
Modified method of perturbed stationary states. I. Wave- 
theoretic formulation, 6 :13041 
Modified method of perturbed stationary states. III. Charge- 
exchange cross sections for C® -H collisions, 6 :13043 
Ion-Molecule Collisions 
Charge exchange cross sections for Li” ions at 6 MeV, 6 
:13025 (LA—8682-MS) 
Metallurgical Effects 
Embrittlement of Cr-Mo steels in H2S plus HzO vapor 
environment. Quarterly report No. 8, May 15-August 15, 
1980, 6 :12567 (DOE/ET/13513—T7) 
Stopping Power 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN GENERATORS 
Design 
Cell module and fuel conditioner. 4th quarterly report, July- 
September 1980, 6 :12430 (DOE/NASA/0161—5) 
HYDROGEN IONS 1 MINUS 
Cross Sections 
Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1979-September 30, 1980, 6 :13166 
(DOE/ET/53025—T3) 
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Collisional processes of interest in MFE plasma research. 
Progress report No. 4, June 1-July 31, 1980, 6 :13165 
(DOE/ET/53025—T2) 

HYDROGEN IONS 1 PLUS 
Cross Sections 

Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1979-September 30, 1980, 6 :13166 
(DOE/ET/53025—T3) 

Ton Spectroscopy 

Measurement of the n=2 density operator for hydrogen atoms 
produced by passing protons through thin carbon targets, 6 
713045 


lon-Atom Collisions 
Competitive roles of reagent vibration and translation in the 
exothermic proton transfer reaction H* 2+ Ar—HAr* +H, 6 
:13033 
Inner-shell capture and ionization in collisions of H*, He*, and 
Li* projectiles with neon and carbon, 6 :13040 
Measurement of the n=2 density operator for hydrogen atoms 
produced by passing protons through thin carbon targets, 6 
13045 
Molecular Ions 
Competitive roles of reagent vibration and translation in the 
exothermic proton transfer reaction H* 2+Ar—-HAr* +H, 6 
:13033 
HYDROGEN LOGS 
See NEUTRON-NEUTRON LOGGING 
HYDROGEN PRODUCTION 


See also HYDROGEN GENERATORS 
THERMOCHEMICAL PROCESSES 


Biophotolysis 
Biological and synthetic systems for production of hydrogen 
from water. Final report 1 Jun 75-31 Mar 80, 6 :12096 (PB— 
80-200942) 
Hydrogen production by photosynthesis, 6 :12140 (CONF- 
810116—1) 
Catalysis 
Biological and synthetic systems for production of hydrogen 
from water. Final report 1 Jun 75-31 Mar 80, 6 :12096 (PB— 
80-200942) 
Solar Energy Conversion 
Hydrogen and oxygen from water--III evaluation of a hybrid 
process, 6 :12233 
Steam Reformer Processes 
Cell module and fuel conditioner. 4th quarterly report, July- 
September 1980, 6 :12430 (DOE/NASA/0161—5) 
Thermochemical Processes 
Nature of numerical data necessary for the research and 
development of thermochemical hydrogen production 
processes from water, 6 :12097 
HYDROGEN STORAGE 
See also TANKS 
Chromium Hydrides 
Metal hydride technology, 6 :12098 
Iron Hydrides 
Metal hydride technology, 6 :12098 
Magnesium Hydrides 
Metal hydride technology, 6 :12098 
Nickel Hydrides 
Metal hydride technology, 6 :12098 
Titanium Hydrides 
Metal hydride technology, 6 :12098 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN TRANSFER 
Hydride abstraction from 9,10-dihydroanthracene and 5,12- 
dihydronaphthacene in an aprotic molten salt medium, 6 
12625 
Chemical Reaction Kinetics 
Role of the hydrogen-donor solvent in coal hydroliquefaction. 
Progress report, September 1, 1979-November 30, 1980, 6 
:11877 (DOE/ER/10510—T2) 
HYDROGENATION 
Catalysts 


Catalytic hydrogenation of coal-derived liquids. Interim report, 
September-November 1980, 6 :11887 (FE—2034-21) 


HYDROLOGY 
Information Systems 
Hydrological models, data bases, and the computerized control 
of Volta Lake, 6 :12958 
Mathematical Models 
Comparison of experimental nights during the ASCOT 1980 
Geysers field study using radon-222, 6 :12273 (LA-UR—81- 
532) 
Hydrological models, data bases, and the computerized control 
of Volta Lake, 6 :12958 
HYDROPEROXY RADICALS 
Chemical 
Rate constants for the reactions of HO2 with OH and with 
HO2, 6 :12632 
Chemical Reactions 
Rate constants for the reactions of HO2 with OH and with 
HO:, 6 :12632 
Decomposition 
Rate constants for the reactions of HO2 with OH and with 
HOz, 6 :12632 
HYDROTHERMAL SYSTEMS 
Geology 
Geothermal investigation of the Warm Springs Fault 
Geothermal System, Salt Lake County, Utah. Report of 
Investigation No. 140, 6 :12257 (DOE/ET/28393—17) 
Geothermal Exploration 
Exploration strategy for high-temperature hydrothermal 
systems in Basin and Range province, 6 :12262 
Gravity Surveys 
Geothermal investigation of the Warm Springs Fault 
Geothermal System, Salt Lake County, Utah. Report of 
Investigation No. 140, 6 :12257 (DOE/ET/28393—17) 
Geothermal investigations at Crystal Hot Springs, Salt Lake 
County, Utah. Report of Investigation No. 139, 6 :12256 
(DOE/ET/28393—16) 
Magnetic Surveys 
Geothermal investigations at Crystal Hot Springs, Salt Lake 
County, Utah. Report of Investigation No. 139, 6 :12256 
(DOE/ET/28393—16) 
Temperature Surveys 
Geothermal investigation of the Warm Springs Fault 
Geothermal System, Salt Lake County, Utah. Report of 
Investigation No. 140, 6 :12257 (DOE/ET/28393—17) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS 
Chemical Reactions 
Rate constants for the reactions of HO. with OH and with 
HO»,.6 :12632 
Side Effects 
Macromolecular lesions and cellular radiation chemistry, 6 
:12908 (LBL—11220) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Binding Energy 
Remarks on the s-shell A-hypernuclei, 6 :13130 (LA-UR—81- 
189) 
Shell Models 
Remarks on the s-shell A-hypernuclei, 6 :13130 (LA-UR—81- 
189) 
HYPERONS 
Magnetic Moments 
Hyperon magnetic moments and the 1~-~—» 0-* + decays, 6 
:13091 
Radiative Decay 
Hyperon magnetic moments and the 1~~—» 0~* +-y decays, 6 
713091 
HYPOPHYSIS 
See PITUITARY GLAND 
HYPOTHALAMUS 
Local Irradiation 
Focal lesions in the central nervous system (Beagles; rabbits; 
patients), 6 :12882 (LBL—11220) 
HYPOXIA 
See ANOXIA 





I-BEAM TYPE REACTORS 
Beam Bunching 
Multi-channel ion beam overlap, 6 :13238 
Scaling Laws 
Multi-channel ion beam overlap, 6 :13238 
IBM COMPUTERS 
Equipment Interfaces 

THC: a simple high-performance local network (CDC 6000, 

PDP-11, VAX/580, IBM 4331), 6 :12110 (LBL—11426) 
ICE 
Institutional Factors 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Legal Aspects 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Regulations 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

ICES 
Government Policies 

Community Energy Systems and the Law of Public Utilities. 

Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Institutional Factors 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 

Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 

Community Energy Systems and the Law of Public Utilities. 
Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 
(DOE/CS/20289—T1) 
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Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 

99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

Legal Aspects 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 
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Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 
Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 
Community Energy Systems and the Law of Public Utilities. 


Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 


Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 


integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 

99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 


Regulations 


Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 
Community Energy Systems and the Law of Public Utilities. 

Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 





Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 
99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

ICR HEATING 
Feasibility Studies 

Initial TMX central-cell ICRH experiments, 6 :13176 (UCID— 

18866) 
IDAHO 
ICES 

Community Energy Systems and the Law of Public Utilities. 

Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 
Public Utilities 

Community Energy Systems and the Law of Public Utilities. 

Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 
IDAHO CHEMICAL PROCESSING PLANT 
Radioactive Waste Processing 

Pilot-plant development of an electrolytic: second-cycle waste 
calcination flowsheet, 6 :12040 (ENICO—1045) 

IDAHO NATIONAL ENGINEERING LABORATORY 
Computer Networks 

Study of data communications at the Idaho National 
Engineering Laboratory (Contains glossary), 6 :13257 
(EGG—2064) 

ILEUM 
See SMALL INTESTINE 
ILLINOIS 
Biomass 

Illinois biomass resources: annual crops and residues; canning 
and food-processing wastes. Preliminary assessment, 6 :12130 
(ANL/EMR—6) 

ICES 

Community Energy Systems and the Law of Public Utilities. 

Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 
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Magnetic Surveys 
Aerial gamma ray and magnetic survey danville quadrangle 
Indiana and Illinois. Final report, 6 :12003 (GJBX—48(81)) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey danville quadrangle 
Indiana and Illinois. Final report, 6 :12003 (GJBX—48(81)) 
IMAGE INTENSIFIERS 
Performance 
Criteria for evaluation of low light level intensifiervidicon 
detectors for microscopy and spectroscopy. Technical report 
No. 24, 6 :12716 (DOE/ET/03120—25) 
IMAGES 
Spatial Resolution 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
Transfer Functions 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
IMMUNITY 
Mathematical Models 
Theoretical studies of clonal selection: minimal antibody 
repertoire size and reliability of self-non-self discrimination, 6 
:12863 
INCINERATORS 
Operation 
Waste acetonitrile (CHsCN) incineration, 6 :12467 (CONF- 
800416—) 
INCOLOY 800 
Creep 
Evaluation of candidate stirling engine heater tube alloys for 
1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Materials Testing 
Evaluation of candidate stirling engine heater tube alloys for 
1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Tensile Properties 
Evaluation of candidate stirling engine heater tube alloys for 
1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
INCOLOY ALLOYS 
See also INCOLOY 800 
Corrosion Resistance 
Evaluation of metallic materials for use in engineering barrier 
systems, 6 :12575 (PNL-SA—8939) 
INCONEL 600 
Corrosion 
Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6 :12315 (UCRL—85174) 
INCONEL 625 
Corrosion 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 
INCONEL ALLOYS 


See also INCONEL 600 
INCONEL 625 


Corrosion Resistance 
Evaluation of metallic materials for use in engineering barrier 
systems, 6 :12575 (PNL-SA—8939) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIANA 
Air Pollution Control 
Evaluation of motor vehicle emissions inspection and 
maintenance programs for Indiana. Final report, 6 :12759 
(PB—80-203151) 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Magnetic Surveys 
Aerial gamma ray and magnetic survey danville quadrangle 
Indiana and Illinois. Final report, 6 :12003 (GJBX—48(81)) 
Aerial gamma ray and magnetic survey Fort Wayne 
quadrangle Indiana, Ohio, and Michigan. Final report, 6 
:12004 (GJBX—49(81)) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
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Radiometric Surveys 
Aerial gamma ray and magnetic survey danville quadrangle 
Indiana and Illinois. Final report, 6 :12003 (GJBX—48(81)) 
Aerial gamma ray and magnetic survey Fort Wayne 
quadrangle Indiana, Ohio, and Michigan. Final report, 6 
:12004 (GJBX—49(81)) 
INDIUM OXIDES 
Sputtering 


Sputtered oxide/indium phosphide junctions and indium 
phosphide surfaces, 6 :12188 
INDIUM PHOSPHIDE SOLAR CELLS 
Fabrication 
Sputtered oxide/indium phosphide junctions and indium 
phosphide surfaces, 6 :12188 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
DESALINATION PLANTS 
FEED MATERIALS PLANTS 
FOUNDRIES 
METHANOL PLANTS 
OIL SAND PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
SNG PLANTS 
WASTE PROCESSING PLANTS 


Energy Consumption 
Brookhaven process-optimization models, 6 :12479 
Energy Management Systems 
Process design and control strategies for energy efficiency in 
the process industries. Progress report, April 1, 1980-March 
31, 1981, 6 :12475 (DOE/ER/10645—1) 
Heat Recovery 
Industrial waste heat recovery. Final report for 1979, 6 :12477 
(PB—80-205412) 
Heat Recovery Equipment 
Ceramic heat recuperators for industrial heat recovery. Final 
report, 6 :12474 (DOE/CS/40174—T2) 
Heat pipes for industrial waste heat recovery, 6 :12476 (LA- 
UR—81-560) 
Industrial waste heat recovery. Final report for 1979, 6 :12477 
(PB—80-205412) 
Pollution Control Equipment 
Control of copper smelter fugitive emissions. Final report Mar 
76-Oct 79, 6 :12682 (PB—80-203227) 
Particulate control at high temperature and pressure using 
augmented granular bed filters. Final report Dec 78-Dec 79, 
6 :12679 (PB—80-200819) 
Thermal Effluents 
Cooling water recycle by softening. Final report 1 May 77-1 
Nov 79, 6 :12680 (PB—80-200959) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Energy Recovery 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Fina! report, 6 :12524 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 
Incinerators 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 
Leaching 
Comparison of four leachate-generation procedures for solid 
waste characterization in environmental assessment 
programs. Final report May 79-Jan 80, 6 :11911 (PB—80- 
205255) 
Materials Recovery 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 


Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 

INDUSTRY 

See also COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FORESTRY 
MEAT INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 

Air Pollution Control 

Source category survey: mineral wool manufacturing industry. 

Final report, 6 :12782 (PB—80-202781) 
Coal 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
Coke 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
Electric Power 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
Energy Consumption 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
Energy Demand 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
Natural Gas 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 
790(Vol.3)) 

Petroleum Distillates 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 
790(Vol.3)) 

Pollution Regulations 

Source category survey: mineral wool manufacturing industry. 

Final report, 6 :12782 (PB—80-202781) 
Professional Personnel 

Comparison of Compensation paid scientists and engineers in 
research and development. DOE National Survey of 
Compensation, 1980 data, 6 :13253 (DOE/AD—0027/3) 

Residual Fuels 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
INFORMATION 
See also DATA 
Data Processing 
Numerical data growth rate problems, 6 :13281 
INFORMATION CENTERS 
Financing 
Economics of a small data center, 6 :13269 
INFORMATION RETRIEVAL 
Mathematical Models 
Data handling: the relevant state of the art in computer 
science, 6 :13278 
INFORMATION SYSTEMS 
Computer Networks 
EURONET as a user facility for accessing data banks, 6 :13273 





INFORMATION SYSTEMS 
Data Tagging 


Data Tagging 
National Science Foundation’s role in numeric data activities, 6 
13275 
International Cooperation 
Pollution problems and numerical data, 6 :12775 
nt 
National Science Foundation’s role in numeric data activities, 6 
:13275 
Meetings 
Proceedings of the sixth international CODATA conference 
(Santa Flavia, Italy, May 22-25, 1978), 6 :13268 
On-Line Systems 
EURONET as a user facility for accessing data banks, 6 :13273 
Operation 
Molecular and crystal data system, 6 :13272 
Planning 
Information system man-environment, 6 :12776 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA 
ECR Heating 
General geometric optics formalism in plasmas, 6 :13196 
Two-Stream Instability 
Numerical investigation of the two stream instability and 
resonant heating of an inhomogeneous, axisymmetric, plasma 
column, 6 :13204 
INORGANIC COMPOUNDS 
Infrared Spectra 
Fourier transform infrared spectroscopy for inorganic 
compound speciation, 6 :12771 
INSECTS 
Behavior 
Ecology of colors of firefly bioluminescence, 6 :12831 
Environmental assessment for the Satellite Power System 
(SPS): studies of honey bees exposed to 2.45 GHz 
continuous-wave electromagnetic energy, 6 :12952 
(DOE/ER—0095) 
Bioluminescence 
Ecology of colors of firefly bioluminescence, 6 :12831 
Reproduction 
Environmental assessment for the Satellite Power System 
(SPS): studies of honey bees exposed to 2.45 GHz 
continuous-wave electromagnetic energy, 6 :12952 
(DOE/ER—0095) 
Survival Time 
Environmental assessment for the Satellite Power System 
(SPS): studies of honey bees exposed to 2.45 GHz 
continuous-wave electromagnetic energy, 6 :12952 
(DOE/ER—0095) 
IN-SITU GASIFICATION 
Field Tests 
Underground coal gasification--Pricetown, 6 :11900 
Waste Water 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
IN-SITU RETORTING 
Research Programs 
BX in situ oil shale project. Quarterly technical progress 
report, March 1, 1980-May 31, 1980, 6 :11984 (FE—1747-12) 
INSOLATION 
Mathematical Models 
Solar radiation model validation, 6 :12121 (SAND—80-1755) 
Measuring Instruments 
Solar spectral measurements and modeling, 6 :12122 
(SERI/TR—642-1013) 
Spectra 
Solar spectral measurements and modeling, 6 :12122 
(SERI/TR—642-1013) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSURANCE 
Study of product liability insurance issues related to small wind 
energy conversion systems, 6 :12323 (RFP—3178-80/21) 
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INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERCONNECTED POWER SYSTEMS 
Economic Analysis 
System integration issues of residential solar photovoltaic 
systems, 6 :12201 (DOE/RA/29349—01) 
Sellback 
System integration issues of residential solar photovoltaic 
systems, 6 :12201 (DOE/RA/29349—01) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETRY 
Multi-Parameter Analysis 
Classification of cultured mammalian cells by shape analysis 
and pattern recognition, 6 :12859 
INTERMEDIATE BTU GAS 
Market 
Energy commercialization prospects, 6 :11907 
INTERMEDIATE MASS NUCLEI 
Yrast States 
Studies of yrast and continuum states in A= 140-160 nuclei. 
Progress report, January 1, 1980-December 31, 1980 (Purdue 
Univ., 1/1/80-12/31/80), 6 :13128 (COO—1672-76) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 
STRATIFIED CHARGE ENGINES 


Exhaust Gases 
Characterization of zirconia and titania engine exhaust gas 
sensors for air/fuel feedback control systems. Paper 760202, 
6 :12550 
Fuel-Air Ratio 
Characterization of zirconia and titania engine exhaust gas 
sensors for air/fuel feedback control systems. Paper 760202, 
6 :12550 
Gas Flow 
Internal combustion engine sampling probes: an experimental 
study of sample-gas origins and flow disturbances, 6 :12536 
INTERNATIONAL MAGNETOSPHERIC STUDY 
Data Base Management 
Data management for ICSU’s International Magnetospheric 
Study, 6 :13020 
Information Systems 
Data management for ICSU’s International Magnetospheric 
Study, 6 :13020 
INTERPLANETARY MAGNETIC FIELDS 
Correlations 
Dayside aurora, a signature of the dayside cusp and its 
correlation with substorm currents, 6 :13005 
Interactions 
Control of the magnetopause by the interplanetary magnetic 
field, 6 :13013 
Polar cap variations and the interplanetary magnetic field, 6 
:13006 
Variations 
IMF changes and polar-cap electric fields and currents, 6 
712992 
Interplanetary magnetic field changes and the magnetotail, 6 
:12993 
INTOR TOKAMAK 
Transport Theory 
Ignition studies, 6 :13158 (CONF-810114—1) 
IODINATED ALIPHATIC HYDROCARBONS 
See also METHYL IODIDE 
Labelling 
High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO—1617-64) 
IODINE 
Adsorption 
Adsorption sites and bond lengths of iodine on Cu{111} and 
Cu{100} from surface extended x-ray-absorption fine 
structure, 6 :12584 
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Crystal Structure 
Adsorption sites and bond lengths of iodine on Cu{111} and 
Cu{100} from surface extended x-ray-absorption fine 
structure, 6 :12584 
IODINE 123 
Computer Graphics 
Myocardial imaging in man with I-123 meta- 
iodobenzylguanidine, 6 :12886 
IODINE 125 
Tracer Techniques 
Parathyroid hormone-sensitive adenylate cyclase system in 
plasma membranes of rat liver, 6 :12871 
IODINE 127 
Radioecological Concentration 
Iodine-129 in forage and deer on the Hanford site and other 
Pacific Northwest locations, 6 :12795 (PNL—3357) 
IODINE 128 
Isotopic Exchange 
High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO—1617-64) 
IODINE 129 
Radioecological Concentration 
Iodine-129 in forage and deer on the Hanford site and other 
Pacific Northwest locations, 6 :12795 (PNL—3357) 
IODODEOXYURIDINE 
Metabolism 
Iododeoxyuridine administered to mice is de-iodinated and 
incorporated into DNA primarily as thymidylate, 6 :12849 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
See also ARGON 40 BEAMS 
CARBON 12 BEAMS 
HELIUM 4 BEAMS 
NEON 20 BEAMS 
SILICON 28 BEAMS 
Beam Bunching 
Multi-channel ion beam overlap, 6 :13238 
Oxygen Enhancement Ratio 
Hypoxic cell radiosensitizers and heavy charged particle 
radiations, 6 :12905 (LBL—11220) 
Physics 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION MICROSCOPY 
Comparative Evaluations 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
Spatial Resolution 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
ION SOURCES 
Beam Dynamics 
Ion dynamics in a spherical reflex diode, 6 :13243 
Performance Testing 
Preliminary experiments with a cusp-field ion source, 6 :13030 
(SAND—80-2696) 
ION SPECTROSCOPY 
Electron Emission 
Convoy electron production by 1 to 8.5 MeV/u highly ionized 
ions traversing polycrystalline solids and axial channels in 
gold, 6 :13021 (CONF-810109—1) 
ION-ATOM COLLISIONS 
Charge Exchange 
Modified method of perturbed stationary states. I. Wave- 
theoretic formulation, 6 :13041 
Modified method of perturbed stationary states. II. 
Semiclassical approximation, 6 :13042 
IONIZATION LOSS 
See ENERGY LOSSES 
IONIZING RADIATIONS 
Biological Radiation Effects 
Perspective on health effect studies of low-level exposure to 
radiation and other environmental pollutants, 6 :12932 
(RFP—3156) 
IONOSPHERE 
See also E REGION 


F REGION 
Electric Fields 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
jets 


Electro; 
Expansive phase of the magnetospheric substorm, 6 :12991 
Exhaust Gases 


Search of archived data sources for rocket exhaust-induced 
modifications of the ionosphere, 6 :12986 (ANL/EES-TM— 
122) 
Joule Heating 
Auroral electrojets, 6 :13011 
IONS 


See also ANIONS 
MOLECULAR IONS 


Energy-Level Transitions 

Intermediate coupling collision strengths for An=0 transitions 
produced by electron impact on highly charged ions. I. 
Theoretical development and application to n=2 levels in 
helium-like ions, 6 :13053 

Quantum Mechanics 

Intermediate coupling collision strengths for An=0 transitions 
produced by electron impact on highly charged ions. I. 
Theoretical development and application to n=2 levels in 
helium-like ions, 6 :13053 

IOWA 
ICES 

Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 
Magnetic Surveys 

Aerial gamma ray and magnetic survey Fort Dodge 
quandrangle Iowa. Final report, 6 :12002 (GJBX—47(81)) 

Aerial gamma ray and magnetic survey Omaha quadrangle 
Iowa and Nebraska. Final report, 6 :12001 (GJBX—46(81)) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 
Radiometric Surveys 

Aerial gamma ray and magnetic survey Fort Dodge 
quandrangle Iowa. Final report, 6 :12002 (GJBX—47(81)) 

Aerial gamma ray and magnetic survey Omaha quadrangle 
Iowa and Nebraska. Final report, 6 :12001 (GJBX—46(81)) 

IRON 
Absorption Spectroscopy 

Chemical characterization of air particulate samples using x-ray 

absorption spectroscopy, 6 :12612 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Energy Spectra 

Abundances, energy and LET spectra of HZE particles in 

space, 6 :12989 (LBL—11220) 
Materials Recovery 

Coal fly ash: a potential resource for aluminium and titanium, 6 

:11910 (IS-M—298) 
Response Modifying Factors 
Effect of Fe and Mg on crystallization in granitic systems, 6 
12969 
Vacancies 
Diffusion in a pure, high-vacancy-content crystal, 6 :12582 
X-Ray Spectroscopy 

Chemical characterization of air particulate samples using x-ray 

absorption spectroscopy, 6 :12612 
IRON 56 REACTIONS 
Fragmentation 

Evidence for anomalous nuclei among relativistic projectile 

fragments at Bevalac energies, 6 :13136 (LBL—12120) 





TRON ALLOYS 
Magnetic Properties 
Competing order parameters in quenched random alloys: 
Fe/sub 1-x/Co/sub x/Cle, 6 :12585 
Phase Diagrams 
Competing order parameters in quenched random alloys: 
Fe/sub 1-x/Co/sub x/Cla, 6 :12585 
IRON IONS 
Comparative Evaluations 
HZE particle effects in the mammalian brain: relevance to 
manned space flight (Mice), 6 :12926 (LBL—11220) 
Energy-Level Density 
Unresolved Jielectronic satellites of the resonance line of 
heliumlike iron (Fe XXV), 6 :13174 (PPPL—1751) 
Side Effects 
Carcinogenesis with heavy-ion radiation in the harderian gland 
of mice, 6 :12923 (LBL—11220) 
IRON SILICATES 
Crystal Growth 
Czochralski growth of single-crystal fayalite under controlled 
oxygen fugacity conditions, 6 :12971 
IRON SULFIDES 
Chemical Preparation 
Coal liquefaction process research. Quarterly report, April- 
June 1980, 6 :11893 (SAND—80-2793) 
Vacancies 
Diffusion in a pure, high-vacancy-content crystal, 6 :12582 
IRRADIATION REACTORS 
(For isotope production and irradiation purposes; for producing 
fissile materials see PRODUCTION REACTORS.) 
Specifications 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 
Tables 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 
IRRIGATION 
Environmental Effects 
Residual effects of supplemental moisture on the plant 
populations of plots in the northern Mojave Desert, 6 :12789 
ISOENZYMES 
Genetic Variability 
Rare structural variants of human and murine 
uroporphyrinogen I synthase, 6 :12843 
ISOMERIZATION 
See CHEMICAL REACTIONS 
IUDR 
See IODODEOXYURIDINE 


JAPAN 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
JEJUNUM 
See SMALL INTESTINE 
JOINTS 


See also BRAZED JOINTS 
WELDED JOINTS 


Defects 
Nondestructive testing of thermocompression bonds. Final 
report, 6 :12675 (BDX—613-2518) 
Inspection 
Nondestructive testing of thermocompression bonds. Final 
report, 6 :12675 (BDX—613-2518) 
Residual Stresses 
Residual stress of diffusion bonded aluminum-to-stainless steel 
joins. Final report, 6 :12581 (UCRL—15326) 
X-Ray Diffraction 
Residual stress of diffusion bonded aluminum-to-stainless steel 
joins. Final report, 6 :12581 (UCRL—15326) 
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JUNCTIONS 
See JOINTS 


KANSAS 
Low-Head Hydroelectric Power Plants 

Kansas hydro-power: an assessment of low-head hydroelectric 

opportunities, 6 :12115 (DOE/R7/01055—T1) 
Magnetic Surveys 

Aerial radiometric and magnetic survey: Scott City National 
Topographic Map, Kansas. Final report, 6 :11999 (GJBX— 
43(81)) 

Aerial radiometric and magnetic survey: Goodland National 
Topographic Map, Kansas. Final report, 6 :12000 (GJBX— 
44(81)) 

Radiometric Surveys 

Aerial radiometric and magnetic survey: Scott City National 
Topographic Map, Kansas. Final report, 6 :11999 (GJBX— 
43(81)) 

Aerial radiometric and magnetic survey: Goodland National 
Topographic Map, Kansas. Final report, 6 :12000 (GJBX— 
44(81)) 

KELP 
See SEAWEEDS 
KENTUCKY 
Black Shales 
Foam fracturing the Devonian shale, 6 :11976 
Coal Deposits 

Western Kentucky coal resources, 6 :11924 (IMMR—47- 

RRR8-80) 
KETENES 
Photolysis 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
KETONES 
See also TESTOSTERONE 
Energy Transfer 

Photosensitized dissociation of di-tert-butyl peroxide. Energy 

transfer to a repulsive excited state, 6 :12629 
Solubility 

Intellectual and scholarly judgement in critical evaluation of 

numerical data, a case history, 6 :12627 
KILO AMP BEAM CURRENTS 
Beam Transport 

Suitability of high-current standing-wave linac technology for 
ultra-relativistic electron beam propagation experiments, 6 
:12686 (LA—8645-MS) 

KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KRAFLA GEOTHERMAL FIELD 
Ground Uplift 

Exploration of volcanic geothermal energy resources based on 
rheological techniques. Final report, 6 :12255 
(DOE/ET/28453—5) 

KRYPTON 84 REACTIONS 
Fission 

Angular distributions of sequentially emitted particles and 
gamma rays in deep inelastic processes, 6 :13132 (LBL— 
11975) 

KRYPTON 86 REACTIONS 
Fission 
Angular distributions of sequentially emitted particles and 
gamma rays in deep inelastic processes, 6 :13132 (LBL— 
11975) 
KRYPTON IONS 
Charge Exchange 
Plasma shielding effects on ionic recombination, 6 :13048 
Recombination 
Plasma shielding effects on ionic recombination, 6 :13048 
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LABORATORY EQUIPMENT 


See also HOT CELLS 
SAMPLERS 


Tidal-powered water sampler, 6 :12817 
LAGRANGIAN FIELD THEORY 
Perturbation Theory 
Perturbative effect of heavy particles in an effective- 
Lagrangian approach, 6 :13087 


Energy Storage 
Large-scale energy storage in district-heating systems, 6 :12527 
Hydrology 
Hydrological models, data bases, and the computerized control 
of Volta Lake, 6 :12958 
Radiation Monitoring 
Radiological surveys of properties in the Middlesex, New 
Jersey area. Final report, 6 :12066 (DOE/EV— 
0005/1(Suppl.)) 
LAMBDA-1405 RESONANCES 
Quark Model 
Quark structure of the A(1405) resonance, 6 :13085 (LA-UR— 
81-174) 
LAMPF LINAC 
Proton Beams 
Design of a power amplifier for the LAMPF proton storage 
ring transverse damper system, 6 :12709 (LA-UR—81-525) 
RF Systems 
LAMPF 805 MHz RF system, 6 :12699 (LA-UR—81-636) 
Storage Rings 

Beam position monitor system for the proton storage ring at 
LAMPF, 6 :12698 (LA-UR—81-599) 

Design of a power amplifier for the LAMPF proton storage 
ring transverse damper system, 6 :12709 (LA-UR—81-525) 

LAND RECLAMATION 
Environmental Impacts 

Groundwater quality monitoring of western coal strip mining: 
preliminary designs for reclaimed mine sources of pollution, 
6 :12816 (PB—80-203193) 

Field Tests 

Revegetation research on oil shale lands in the Piceance Basin, 

6 :11914 (COO—4018-5) 
Revegetation 
Revegetation research on oil shale lands in the Piceance Basin, 
6 :11914 (COO—4018-5) 
LANDFILLS 
See SANITARY LANDFILLS 
LANTHANUM 
Activation Analysis 

Macon 1°x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

LARDERELLO GEOTHERMAL FIELD 
Well Drilling 

Deep exploration in Larderello field: Sasso 22 drilling venture, 

6 :12264 
LARVAE 
Entrainment 

Prediction of entrainment/impingement impact for striped bass 
eggs and larvae by the proposed Vienna Unit No. 9, 6 :12354 
(PB—80-207608) 


t 
Prediction of entrainment/impingement impact for striped bass 
eggs and larvae by the proposed Vienna Unit No. 9, 6 :12354 
(PB—80-207608) 
LASER FUSION REACTORS 
Optical Systems 
Measurement of trace elements in KH2PO, crystals by x-ray 
fluorescence spectrometry, 6 :12596 (UCID—18942) 
LASER IMPLOSIONS 
X-Ray Spectra 
Evidence for self-focusing or filamentation from x-ray, 3/2 wo, 
and 2 a» emission, 6 :13226 (NRL-MR—4434) 
LASER MATERIALS 
Research Programs 
Excimer laser research. Mid-term report, 16 November 1977-15 
May 1978, 6 :12653 (AD-A—085456) 
Excimer laser research. Quarterly report, 16 November 1978- 
15 February 1979, 6 :12654 (AD-A—085519) 
Excimer laser research. Final technical report, 15 August 1974- 
29 September 1979, 6 :12655 (AD-A—085520) 
LASER RADIATION 
Absorption 
Laser induced density profiles in an isothermal plasma, 6 
:13237 
Optical Systems 
Magnetooptical switch for synchronization of CO2 and red 
laser beams, 6 :13199 
Scattering 
Laser induced density profiles in an isothermal plasma, 6 
:13237 
Switches 
Magnetooptical switch for synchronization of CO, and red 
laser beams, 6 :13199 
LASER TARGETS 
Ablation 
Uniformity of laser-driven, ablatively accelerated targets, 6 
:13229 (NRL-MR—4466) 
Emission Spectra 
Anomalous visible emission observed from the rear side of 
laser-irradiated thin transparent targets, 6 :13228 (NRL- 
MR—4463) 
Fabrication 
Fabrication of targets to support laser-driven shockwave 
experiments. Progress report, 6 :12658 (BDX—613-2283) 
Fabrication of targets for the Los Alamos laser fusion 
program, 6 :12088 
Plasma Density 
Laser induced density profiles in an isothermal plasma, 6 
:13237 
Plasma Expansion 
Ablated plasma flow from planar targets, 6 :13227 (NRL- 
MR—4436) 
Positioning 
Helios target positioning system, 6 :13246 
LASER WELDING 
Operation 
Component temperature versus laser welding parameters, 6 
:12646 (MLM—2802) 
LASER-PRODUCED PLASMA 
Electron Drift 
Suprathermal electron transport in laser-produced plasmas, 6 
:13223 (LA-UR—81-95) 
LASER-RADIATION HEATING 
Mathematical Models 
Numerical simulation of transient, incongruent vaporization 
induced by high power laser, 6 :13225 (LBL—12125) 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAS LASERS 


HELIUM-NEON LASERS 
SOLID STATE LASERS 


Electric Discharges 
Research in laser processes. Semiannual report, 1 August 1978- 
31 January 1979, 6 :12657 (AD-A—085805) 
Information Needs 
Modelling ultraviolet radiation sources and the upper 
atmosphere: critical data needs, 6 :13057 





LASERS 
Optical Properties 


Optica! Properties 
Research in laser processes. Semiannual report, 1 August 1978- 
31 January 1979, 6 :12657 (AD-A—085805) 
Performance 
Generation of ultrashort CO: pulses by free-induction decay in 
KCI:KReO,, 6 :12662 
Research 
Excimer laser research. Mid-term report, 16 November 1977-15 
May 1978, 6 :12653 (AD-A—085456) 
Excimer laser research. Quarterly report, 16 November 1978- 
15 February 1979, 6 :12654 (AD-A—085519) 
Excimer laser research. Final technical report, 15 August 1974- 
29 September 1979, 6 :12655 (AD-A—085520) 
Research in laser processes. Semiannual report, 1 August 1978- 
31 January 1979, 6 :12657 (AD-A—085805) 
LASL 
(Los Alamos Scientific Laboratory.) 
Seismic Arrays 
Location capability of the Los Alamos Naticnal Laboratory 
seismic array, northern New Mexico, 6 :12960 (LA—8694- 
MS) 
LATENT HEAT STORAGE 
Materials 
Simulation of four pure conduction paraffin-wax freezing 
experiments, 6 :'2399 (ORNL/CSD—74) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Chirality 
Chiral chains for lattice quantum chromodynamics at N/sub 
c/= oo, 6 :13109 
Gravitation 
Rotationally invariant field theory on lattices. III. Quantizing 
gravity by means of lattices, 6 :13108 
Monte Carlo Method 
Monte-Carlo study of hot SU(2) glue, 6 :13102 
(DOE/ER/01388—839) 
Renormalization 
Non-perturbative quantum field theory, 6 :13115 
Rotational Invariance 
Rotationally invariant field theory on lattices. II. Internal 
symmetry, 6 :13107 
Rotationally invariant field theory on lattices. III. Quantizing 
gravity by means of lattices, 6 :13108 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAUNDRIES 
Efficiency 
Small communal laundries in block of flats: Planning, 
Equipment, Handicap Adaption, 6 :12449 (PB—80-201486) 
LEACHATES 
Chemical Analysis 
Comparison of four leachate-generation procedures for solid 
waste characterization in environmental assessment 
programs. Final report May 79-Jan 80, 6 :11911 (PB—80- 
205255) 
LEACHING 
Mathematical Models 
Phantom dissolution leach model, 6 :12041 (HEDL-SA—2242- 
FP) 
LEAD 
Alpha Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Argon 40 Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Carbon 12 Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Proton Reactions 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Removal 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
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Toxicity 
Some problems in interpreting the behavioral effects of lead 
and methylmercury, 6 :12949 
Washout 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

LEAD OXIDES 
Crystal Structure 

Crystal structure of paulmooreite, Pb2[As2Os]: dimeric arsenite 

groups, 6 :12970 
Phase Transformations 

Ferroelectric domain structure of Pb(Zr s2Ti 48)Os, 6 :12573 

(LBL—11939) 
LEASING 
Environmental Impact Statements 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Final 
environmental statement, 6 :11962 (PB—80-201742) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Volume 2. 
Final environmental statement, 6 :11963 (PB—80-201759) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. Volume 3. OCS sale No. 48. 
Final environmental statement, 6 :11964 (PB—80-201767) 

LEGS 
Delayed Radiation Effects 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LETHAL MUTATIONS 
Radioinduction 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
LEUKEMIA 
Cell Proliferation 
Leukemia revisited, 6 :12900 (BNL—28871) 
LI-DRIFTED GE DETECTORS 
Performance 

Automated krypton-85 gamma ray stack monitor, 6 :12712 

(PNL-SA—8642) 
LIFE CYCLE 
Biological Models 

Spontaneous mutations balance reproductive selective 

advantage and genetically determine longevity, 6 :12868 
LIFE SPAN 
Biological Models 

Spontaneous mutations balance reproductive selective 

advantage and genetically determine longevity, 6 :12868 
Biological Radiation Effects 
Life span studies on mice exposed to heavy charged particles 
or photons: preliminary results, 6 :12927 (LBL—11220) 
LIGHT 
See VISIBLE RADIATION 
LIGHT SCATTERING 
Fourier Transformation 
Static measurements of light-scattering by biological cells, 6 
12862 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGNIN 
Pyrolysis 

Chemicals from western hardwoods and agricultural residues. 
Appendix volume (manuscript copies). Semiannual report, 6 
:12173 (PB—80-201403) 
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LIGNITE 
B 
Low-rank coal publications contributed by Grand Forks 
Energy Technology Center, United States Department of 
Energy, 1939-1979, 6 :11872 (GFETC/IC—80/1) 
Pyrolysis 
Effect of calcined dolomite on the fluidized bed pyrolysis of 
coal, 6 :11898 
Technology Utilization 
Low-rank coal publications contributed by Grand Forks 
Energy Technology Center, United States Department of 
Energy, 1939-1979, 6 :11872 (GFETC/IC—80/1) 
LIME-SODA SINTER PROCESS 
Coal fly ash: a potential resource for aluminium and titanium, 6 
711910 (IS-M—298) 
LIMESTONE 
Chemical Reaction Kinetics 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6 :11941 
(ANL/CEN/FE—80-9) 
Geologic Deposits 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6 :11941 
(ANL/CEN/FE—80-9) 
LIMITERS 
Heat Transfer 
Actively cooled limiter for Doublet III. Annual report, 
October 1, 1979-September 27, 1980, 6 :13219 (GA-A— 
16181) 
Materials Testing 
Review of current status of high flux heat transfer techniques. 
Volume II. Appendices B, C, and D, 6 :13235 (UCRL— 
15321(Vol.2)) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also FMIT LINAC 
LAMPF LINAC 


Colliding Beams 
Polarized e~ e* physics in linear colliders, 6 :13071 (SLAC- 
PUB—2649) 
SLAC-Linac-Collider (SLC) Project, 6 :12704 (SLAC-PUB— 
2669) 
Design 
PIGMI technology (100-4A, 650-MeV p), 6 :12683 (LA-UR— 
80-3044) 
Kilo Amp Beam Currents 
Design of a MeV, 4kA linear induction accelerator for flash 
radiography, 6 :12705 (UCID—18939) 
Power Transmission Lines 
Accelerator power concepts using iolated transmission lines, 6 
:12697 (LA-UR—81-524) 
LIPOPROTEINS 
See also APOLIPOPROTEINS 
Biochemical Reaction Kinetics 
Interaction of human plasma high density lipoprotein HDL2 
with synthetic saturated phosphatidylcholines, 6 :12846 
Interaction of human plasma high-density lipoprotein 
HDL/sub 2b/ with discoidal complexes of 
dimyristoylphosphatidylcholine and apolipoprotein A-I, 6 
12848 
Structural Chemical Analysis 
Apolipoproteins and the structural organization of plasma 
lipoproteins: human plasma high density lipoprotein-3, 6 
:12850 
LIQUEFIED NATURAL GAS 
B ies 
Annotated bibliography: LNG safety and environmental 
control research, 6 :11969 (PNL-SA—8703) 
Exports 
Natural gas production and consumption 1979, 6 :11971 
(DOE/EIA—0131(79)) 


Natural gas production and consumption 1979, 6 :11971 
(DOE/EIA—0131(79)) 
Maritime Transport 
Safety aspects of liquefied natural gas in the marine 
environment. Final report, 6 :11978 (PB—80-207210) 


Safety 
Safety aspects of liquefied natural gas in the marine 
environment. Final report, 6 :11978 (PB—80-207210) 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CRYSTALS 
Specific Heat 

Far-infrared and thermal studies on low-temperature materials. 
Progress report, March 16, 1980-February 18, 1981, 6 :13140 
(DOE/ER/10461—2) 

LIQUID FUELS 
Combustion 

Theoretical studies on heterogeneous combustion. Progress 
report, March 1, 1980-February 28, 1981, 6 :12329 (COO— 
4433-4) 

LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUIDS 
See also LIQUID CRYSTALS 
Detection 

Flexural type ultrasonic liquid-in-line detectors with 

multiplexing electronics, 6 :12085 (ENICO—1071) 
Phase Transformations 

Epitaxial crystallization from a melt: A surface molecular- 

dynamics study, 6 :13146 
LITHIUM 
Atom-Molecule Collisions 

Quantum mechanical study of the collinear Li+FH reaction, 6 

13034 
Chemical Reactions 

Quantum mechanical study of the collinear Li+FH reaction, 6 

:13034 
Corrosive Effects 

Lithium studies: metallurgical and chemical evaluations of a 
test facility after 2000 hours operation; hydrogen isotope 
monitoring in lithium; and lithium aerosol formation in 
relation to fusion reactors, 6 :12564 (DOE/DP/40074—1) 

Section I. Metallurgical and chemical evaluions of a test 
facility after 2000 hours operation. Part 1. Metallurgical 
evaluation. Part 2. Chemical Evaluation, 6 :12565 
(DOE/DP/40074—1) 

Emission Spectroscopy 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Sample Preparation 

Section III. Lithium aerosol formation in relation to fusion 

reactors, 6 :13212 (DOE/DP/40074— 1) 
LITHIUM ALLOYS 
Emission Spectra 

Soft x-ray emission from Li—Mg and Li—Al alloys and 

comparisons with KKR-CPA calculations, 6 :12587 
X-Ray Emission Analysis 

Soft x-ray emission from Li—Mg and Li—Al alloys and 

comparisons with KKR-CPA calculations, 6 :12587 
LITHIUM FLUORIDES 
Electron-Molecule Collisions 

Hybrid calculation of electron—polar-molecule scattering: 
Integrated andmomentum-transfer cross sections for LiF, 6 
13044 

LITHIUM HYDRIDES 
Permeability 

Section II. Hydrogen isotope monitoring in lithium, 6 :13211 

(DOE/DP/40074—1) 
LITHIUM IONS 
Electron-Ion Collisions 

Electron excitation cross sections for multiply charged ions. 

Final report, 6 :13029 (ORO—4881-31) 





LITHIUM IONS 
lon-Atom Collisions 


Ion-Atom Collisions 
Charge exchange cross sections for Li ions at 6 MeV, 6 
:13025 (LA—8682-MS) 
Inner-shell capture and ionization in collisions of H*, He**, and 
Li® projectiles with neon and carbon, 6 :13040 
Ton-Molecule Collisions 
Charge exchange cross sections for Li” ions at 6 MeV, 6 
:13025 (LA—8682-MS) 
LITHIUM-SULFUR BATTERIES 
Electrolytes 
Lithium-thiony! chloride battery. Quarterly report No. 5, 1 
November 1979-31 January 1980, 6 :12400 (AD-A—085661) 


Programs 
Lithium-thiony! chloride battery. Quarterly report No. 5, 1 
November 1979-31 January 1980, 6 :12400 (AD-A—085661) 
LIVER 
Dynamic Function Studies 
Parathyroid hormone-sensitive adenylate cyclase system in 
plasma membranes of rat liver, 6 :12871 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
Control Rod Drives 
Reactor control rod timing system (Patent; LMFBR), 6 :12384 
Reactor Core Disruption 
Behavior of contained radioactive suspensions, 6 :12393 
Reactor Cores 
CORTRAN code user manual, 6 :12374 (PNL—3684) 
Reactor Materials 
Reactor steels studies. Final report, July 1974-December 1977, 
6 :12375 (UCLA—34P177-26) 
LNG 
See LIQUEFIED NATURAL GAS 
LOCAL GALAXY 
See MILKY WAY 
LONG ISLAND SOUND 
Diagenesis 


Diagenetic processes near the sediment-water interface of 
Long Island Sound. I. Decomposition and nutrient element 
geochemistry (S,N,P), 6 :12974 

Diagenetic processes near the sediment-water interface of 
Long Island Sound. II. Fe and Mn, 6 :12975 

Elements 
Sources and sinks of nuclides in Long Island Sound, 6 :12972 
Sediments 

Diagenetic processes near the sediment-water interface of 
Long Island Sound. I. Decomposition and nutrient element 
geochemistry (S,N,P), 6 :12974 

Diagenetic processes near the sediment-water interface of 
Long Island Sound. II. Fe and Mn, 6 :12975 

LONGWALL MINING 
Ground Subsidence 
Site selection report: characterization of subsidence over 
longwall mining panels, 6 :11928 (DOE/PC/30117—T1) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Environmental Impacts 

Dose to man from a hypothetical loss-of-coolant accident at 
the Rancho Seco Nuclear Power Plant, 6 :12386 (UCRL— 
53102) 

Pressure Suppression 
Processing techniques for data from the GKSS pressure 
suppression experiments, 6 :12392 (UCID—18954) 
LOSSES (ENERGY) 
See ENERGY LOSSES 

LOW BTU GAS 

Market 

Energy commercialization prospects, 6 :11907 

LOW-HEAD HYDROELECTRIC POWER PLANTS 

Economic Analysis 

Kansas hydro-power: an assessment of low-head hydroelectric 
opportunities, 6 :12115 (DOE/R7/01055—T1) 


Factors hindering the development of small-scale municipal 
hydropower: a case study of the Black River project in 
Springfield, Vermont, 6 :12117 (DOE/RA/04895—1) 
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Feasibility Studies 
Kansas hydro-power: an assessment of low-head hydroelectric 
opportunities, 6 :12115 (DOE/R7/01055—T1) 


Small-scale hydroelectric power in the Pacific Northwest: new 
impetus for an old energy source, 6 :12118 
(DOE/RA/23220—04) 

Small-scale hydroelectric power in the southeast: new impetus 
for an old energy source, 6 :12119 (DOE/RA/23220—05) 


Factors hindering the development of small-scale municipal 
hydropower: a case study of the Black River project in 
Springfield, Vermont, 6 :12117 (DOE/RA/04895—1) 

Meetings 

Small-scale hydroelectric power in the Pacific Northwest: new 
impetus for an old energy source, 6 :12118 
(DOE/RA/23220—04) 

Small-scale hydroelectric power in the southeast: new impetus 
for an old energy source, 6 :12119 (DOE/RA/23220—05) 


Factors hindering the development of small-scale municipal 
hydropower: a case study of the Black River project in 
Springfield, Vermont, 6 :12117 (DOE/RA/04895—1) 

LOW-LEVEL RADIOACTIVE WASTES 
Evaporation 

Concentrating solar collector system for the evaporation of 
low-level radioactive waste water, 6 :12225 (LA-UR—80- 
3695) 

LPCI 
(Low pressure coolant injection.) 
Comparative Evaluations 
LWR design decision methodology: Phase II. Final report, 6 
:12390 (ALO—133) 
LTH 
(Luteotropic hormone.) 
Delayed Radiation Effects 

Recent advances in pituitary research (Monkeys), 6 :12881 

(LBL—11220) 
Radioimmunoassay 
Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL—11220) 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNGS 
Biological Radiation Effects 

Clinical results in heavy particle radiotherapy, 6 :12875 
(LBL—11220) 

Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 

LUTEOTROPIC HORMONE 
See LTH 
LUTETIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

LWBR TYPE REACTORS 
Fuel Rods 
Fission gas release from oxide fuels at high burnups (AWBA 
development program), 6 :12376 (WAPD-TM—1443) 
LYASES 
See also CARBOXYLASE 
Genetic Variability 

Rare structural variants of human and murine 

uroporphyrinogen I synthase, 6 :12843 
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LYMPHOCYTES 
Chemical Composition 
Ultrasensitive method for the measurement of human leukocyte 
calcium: lymphocytes, 6 :12855 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE PARTS 
Fabrication 
Tools used for hand deburring, 6 :12642 (BDX—613-2588) 


Deburring: technical capabilities and cost-effective approaches. 

Lessons | and 2, 6 :12561 (BDX—613-2284) 
Surface Finishing 
Deburring: technical capabilities and cost-effective approaches. 
Lessons | and 2, 6 :12561 (BDX—613-2284) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Biological Accumulation 

Passive accumulation of magnesium, sodium, and potassium by 

chick calvaria, 6 :12854 
Response Modifying Factors 

Effect of Fe and Mg on crystallization in granitic systems, 6 

12969 
MAGNESIUM 24 TARGET 
Oxygen 16 Reactions 

Fusion measurements in light and medium mass heavy-ion 
reactions. Progress report, June 1, 1980-May 31, 1981, 6 
:13117 (DOE/ER/10420—2) 

Oxygen 18 Reactions 

Fusion measurements in light and medium mass heavy-ion 
reactions. Progress report, June 1, 1980-May 31, 1981, 6 
:13117 (DOE/ER/10420—2) 

MAGNESIUM 26 TARGET 
Oxygen 16 Reactions 

Fusion measurements in light and medium mass heavy-ion 
reactions. Progress report, June 1, 1980-May 31, 1981, 6 
:13117 (DOE/ER/10420—2) 

Oxygen 18 Reactions 

Fusion measurements in light and medium mass heavy-ion 
reactions. Progress report, June 1, 1980-May 31, 1981, 6 
:13117 (DOE/ER/10420—2) 

MAGNESIUM ALLOYS 
Emission Spectra 

Soft x-ray emission from Li—Mg and Li—Al alloys and 

comparisons with KKR-CPA calculations, 6 :12587 
X-Ray Emission Analysis 
Soft x-ray emission from Li—Mg and Li—Al alloys and 
comparisons with KKR-CPA calculations, 6 :12587 
MAGNESIUM OXIDES 
See also SPINELS 
Electric Conductivity 

Optical spectra of MgAl.O, crystals exposed to ionizing 

radiation, 6 :12604 (ORO—5866-12) 
Physical Radiation Effects 

Optical spectra of MgAl2O, crystals exposed to ionizing 

radiation, 6 :12604 (ORO—5866-12) 
MAGNETIC BAYS 

Electric fields and currents in the Earth’s magnetosphere, 6 
:13007 

Expansive phase of the magnetospheric substorm, 6 :12991 


MAGNETIC STORMS 
Ring Currents 


Physical processes for the onset of magnetospheric substorms, 
6 :12999 
Relationship between substorms and storms, 6 :12998 
Substorms and magnetospheric energy transfer processes, 6 
:13018 
What is a magnetospheric substorm, 6 :12990 
Correlations 


Dayside aurora, a signature of the dayside cusp and its 
correlation with substorm currents, 6 :13005 
Electric Currents 
Dayside aurora, a signature of the dayside cusp and its 
correlation with substorm currents, 6 :13005 
Generation of field aligned current during substorm, 6 :12996 
Electric Fields 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
Electrojets 
Magnetic substorm characteristics described by magnetic 
potential maps for 26 - 28 March 1976, 6 :13002 
Field 


Magnetic variations during substorms, 6 :13004 


Dynamical model for the onset of magnetospheric substorms, 6 
:13012 
Plasma Drift 
Plasma flow in the magnetotail and its implications for 
substorm theories, 6 :12997 
Plasma Sheet 
Observations on plasma sheet dynamics during magnetospheric 
substorms, 6 :13003 
Transients 
Pulsations at the substorm onset, 6 :13017 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC FIELDS 


See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 


Genetic Effects 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. I. Homogeneous fields ranging from 13,000 to 
37,000 Gauss, 6 :12954 
MAGNETIC ISLANDS 
Effect of a localized magnetic perturbation on magnetic islands 
in a cylindrical plasma, 6 :13214 (DOE/ET/52025—15) 
MAGNETIC MIRROR CONFIGURATIONS 
Losses 
Radial losses in high-8 multiple mirror plasmas, 6 :13187 
Plasma Confinement 
Energy-dependent finite-orbit treatment for plasma buildup in 
mirror fusion devices, 6 :13159 (COO—2218-200) 
MAGNETIC MIRRORS 


See also MFTF DEVICES 
TMX DEVICES 


Ideal ballooning modes in axisymmetric mirror machines, 6 

:13175 (UCID—18809) 
MAGNETIC STORMS 

Expansive phase of the magnetospheric substorm, 6 :12991 

Physical processes for the onset of magnetospheric substorms, 
6 :12999 

Relationship between substorms and storms, 6 :12998 

What is a magnetospheric substorm, 6 :12990 

Electric Currents 
Generation of field aligned current during substorm, 6 :12996 


Magnetic substorm characteristics described by magnetic 
potential maps for 26 - 28 March 1976, 6 :13002 


Dynamical model for the onset of magnetospheric substorms, 6 
713012 
Plasma Drift 
Plasma flow in the magnetotail and its implications for 
substorm theories, 6 :12997 
Plasma Sheet 
Observations on plasma sheet dynamics during magnetospheric 
substorms, 6 :13003 
Ring Currents 
Ring current composition and sources, 6 :13019 





Transients 
Pulsations at the substorm onset, 6 :13017 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOPAUSE 
Configuration 
Configuration of dayside merging, 6 :12994 
Electric Currents 
Dayside aurora, a signature of the dayside cusp and its 
correlation with substorm currents, 6 :13005 
Energy Transfer 
Transport mechanisms at the magnetopause, 6 :13016 
Mass Transfer 
Transport mechanisms at the magnetopause, 6 :13016 
Momentum Transfer 
Transport mechanisms at the magnetopause, 6 :13016 
Motion 
Control of the magnetopause by the interplanetary magnetic 
field, 6 :13013 
MAGNETOSPHERE 
Alfven Waves 
Pulsations at the substorm onset, 6 :13017 
ics 
Observations of plasma injection, 6 :13009 
Electric Currents 
Generation of field aligned current during substorm, 6 :12996 
IMF changes and polar-cap electric fields and currents, 6 
12992 
Physicai processes for the onset of magnetospheric substorms, 
6 :12999 
Electric Fields 
Electric fields and currents in the Earth’s magnetosphere, 6 
:13007 
IMF changes and polar-cap electric fields and currents, 6 
:12992 
Studies of currents and electric fields in the auroral zone 
ionosphere using radar auroral backscatter, 6 :12995 
Electrojets 
Electric fields and currents in the Earth’s magnetosphere, 6 
:13007 
Expansive phase of the magnetospheric substorm, 6 :12991 
Energy Transfer 
Substorms and magnetospheric energy transfer processes, 6 
:13018 
Ground States 
Solar wind velocity, interplanetary magnetic field and ground 
state of the magnetosphere, 6 :13010 
Magnetic Fields 
Externally driven magnetic reconnection, 6 :13014 
Magnetic Storms 
Dynamical model for the onset of magnetospheric substorms, 6 
:13012 
Plasma Drift 
Physics of plasma injection events, 6 :13000 
Plasma Microinstabilities 
Role of microturbulence on collisionless reconnection, 6 :13008 
Ring Currents 
Relationship between substorms and storms, 6 :12998 
Ring current composition and sources, 6 :13019 
What is a magnetospheric substorm, 6 :12990 
MAGNETOTAIL 
Electric Currents 
Observations on plasma sheet dynamics during magnetospheric 
substorms, 6 :13003 
Electron Precipitation 
Energetic particle bursts in the Earth's magnetotail, 6 :13001 
Interplanetary Magnetic Fields 
Interplanetary magnetic field changes and the magnetotail, 6 
12993 
Plasma Drift 
Plasma flow in the magnetotail and its implications for 
substorm theories, 6 :12997 
Plasma Sheet 
Observations on plasma sheet dynamics during magnetospheric 
substorms, 6 :13003 
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Proton Precipitation 
Energetic particle bursts in the Earth's magnetotail, 6 :13001 
Tearing Instability 
Macroinstabilities of the magnetotail, 6 :13015 
Variations 
-Control of the magnetopause by the interplanetary magnetic 
field, 6 :13013 
MAINE 
Biomass Conversion Plants 
Advanced systems demonstration for utilization of biomass as 
an energy source. Volume III. Equipment specifications, 6 
:12185 (DOE/ET/20055—T2(Vol.3)(Bk.2)) 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 
MAINE YANKEE REACTOR 
Engineered Safety Systems 
Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category 1 
systems for the Yankee Rowe Nuclear Power Station, 6 
:12369 (UCID—18956) 
Reactor Protection Systems 
Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category 1 
systems for the Yankee Rowe Nuclear Power Station, 6 
:12369 (UCID—18956) 
Seismic Effects 
Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category 1 
systems for the Yankee Rowe Nuclear Power Station, 6 
:12369 (UCID— 18956) 
MAIZE 
Biological Radiation Effects 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
Genetic Radiation Effects 
Specific gene mutations induced by heavy ions, 6 :12913 
(LBL—11220) 
Genetics 
Cytogenetics of monosomes in Zea mays. Comprehensive 
report, February 1, 1977-May 15, 1981, 6 :12866 (COO— 
2121-77) 
Plant Breeding 
Cytogenetics of monosomes in Zea mays. Progress report, May 
16, 1980-May 15, 1981, 6 :12865 (COO—2121-76) 
MAMMALS 
Population Dynamics 
Succession of small mammals on pine plantations in the 
Georgia Piedmont, 6 :12802 
Species Diversity 
Diversity of small mammals in a powerline right-of-way and 
adjacent forest in East Tennessee, 6 :12361 
Succession of small mammals on pine plantations in the 
Georgia Piedmont, 6 :12802 
MAMMARY GLANDS 
Biomedical Radiography 
Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 
11220) 
Stopping Power 
Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 
11220) 
MAN 
See also A-BOMB SURVIVORS 
Morphological Changes 
Interpretation of the observed age-dependency of cadmium 
body burdens in man, 6 :12943 
MANAGEMENT 
See also DATA BASE MANAGEMENT 


ENERGY MANAGEMENT 
WASTE MANAGEMENT 
Computer Codes 
User’s guide to PSS and OPS, 6 :13254 (ORNL/ENG/TM— 
20) 
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MANGANESE 
Activation Analysis 

Macon 1°x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBK— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

MANOMETERS 
See PRESSURE GAGES 
MANUFACTURERS 
Insurance 
Study of product liability insurance issues related to small wind 
energy conversion systems, 6 :12323 (RFP—3178-80/21) 
MANURES 
Anaerobic Digestion 
Anaeriobic digestion for the 80's, 6 :12101 (CONF-800482—) 
Availability 

Livestock and poultry residue: a recoverable resource, 6 :12468 

(CONF-800482—) 
Energy Substitution Equivalent 

Livestock and poultry residue: a recoverable resource, 6 :12468 

(CONF-800482—) 
MAPLES 
Photosynthesis 

Winter season corticular photosynthesis in Cornus florida, 
Acer rubrum, Quercus alba, and Liriodendron tulipifera, 6 
:12896 

MARICULTURE 

See AQUACULTURE 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE INSURANCE 

See INSURANCE 
MARSHES 

Elements 

Record of the accumulation of sediment and trace metals in a 

Connecticut salt marsh, 6 :12973 
Salt Deposits 

Record of the accumulation of sediment and trace metals in a 

Connecticut salt marsh, 6 :12973 
Sediments 

Record of the accumulation of sediment and trace metals in a 

Connecticut salt marsh, 6 :12973 
Trace Amounts 

Record of the accumulation of sediment and trace metals in a 

Connecticut salt marsh, 6 :12973 
MARYLAND 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

MASSACHUSETTS 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MATERIALS 


See also BUILDING MATERIALS 
GLAZING MATERIALS 


POROUS MATERIALS 
POTTING MATERIALS 


Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Contamination 
Natural contamination in radionuclide detection systems, 6 
:12713 (PNL-SA—8989) 
MATHEMATICAL MODELS 


See also ATOMIC MODELS 
COSMOLOGICAL MODELS 


Comparative Evaluations 
Hanford groundwater modeling: a numerical comparison of 
Bayesian and Fisher parameter estimation techniques, 6 
:12957 (RHO-C—24) 
Errors 
Error analysis, 6 :12785 (CONF-810220—1) 
Sensitivity Analysis 
Error analysis, 6 :12785 (CONF-810220—1) 
Validation 
Solar radiation model validation, 6 :12121 (SAND—80-1755) 
MATRICES 
Factorization 
LU decomposition of M-matrices by elimination without 
pivoting, 6 :13258 (ORNL/CSD—71) 
MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 


See also ELLIPSOMETERS 
MOISTURE GAGES 
PRESSURE GAGES 
RADIATION DETECTORS 
SEISMIC ARRAYS 


Calibration 
Hot cell measuring and test equipment calibration control, 6 
:12650 
Design 
Advanced system demonstration for utilization of biomass as 
an energy source. Volume V. Electrical and instrumentation 
elementary diagrams and instrument indexes, 6 :12147 
(DOE/ET/20055—T2(Vol.5)) 
Electrical Equipment 
SF, and its applications to electrical instrumentation: electrical 
and thermal properties of SFg, 6 :12724 (ORNL-tr—4693) 
MEAT INDUSTRY 
Energy Conservation 
Demonstration of the potential for energy conservation in two 
Midwestern pork processing plants. Final report, December 
15, 1977-December 31, 1980, 6 :12472 (DOE/CS/40048—1) 
Energy Consumption 
Demonstration of the potential for energy conservation in two 
Midwestern pork processing plants. Final report, December 
15, 1977-December 31, 1980, 6 :12472 (DOE/CS/40048—1) 
Geothermal Process Heat 
Utilization of geothermal energy for agribusiness development 
in southwestern New Mexico. Technical completion report, 
July 19, 1978-May 30, 1980, 6 :12320 
MECHANICAL DRAFT COOLING TOWERS 
Air Pollution 
Cooling tower drift study: drift measurement and analysis of 
the measuring technique, 6 :12743 (K/ET—5020) 
MECHANICAL VIBRATIONS 
Test Facilities 
Proposed functional capabilities for a replacement system for 
the building 836 vibration facility control system, 6 :12648 
(UCID— 18978) 
MEDICAL CENTERS 
Planning 
Future dedicated medical ion accelerator, 6 :12884 (LBL— 
11220) 
MEDICINE 
See also NEUROLOGY 
Accelerators 
Developments in accelerators and instrumentation relevant to 
imaging with charged particles and positron emitters, 6 
:12702 (LBL—12074) 





MEIOSIS 
Cytology 
Cytogenetics of monosomes in Zea mays. Comprehensive 
report, February 1, 1977-May 15, 1981, 6 :12866 (COO— 
2121-77) 
MEMBRANE TRANSPORT 
Comparative Evaluations 
Intestinal absorption of calcium and phosphorus, 6 :12895 
MEMBRANES 
See also CELL MEMBRANES 
Electrodialysis 
Review of the current status of reverse electrodialysis systems 
for salinity power systems using a stratified saturated solar 
pond. Final report. Report No. 220280, 6 :12212 
(DOE/ET/20471—T1) 
MERCURY 
Removal 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
MERCURY CHLORIDES 
Ground States 
Molecular structure of mercurous halides: Hg2F2 and Hg2Ch, 6 
:12618 
Molecular Structure 
Molecular structure of mercurous halides: Hg2F2 and Hg2Ch, 6 
:12618 
MERCURY FLUORIDES 
Ground States 
Molecular structure of mercurous halides: Hg2F2 and HgzCh, 6 
212618 
Molecular Structure 
Molecular structure of mercurous halides: Hg2F2 and HgzCh, 6 
12618 
MESON SPECTROSCOPY 
Meetings 
Experimental meson spectroscopy-1980, 6 :13078 
MESSENGER-RNA 
Transcription 
Reguation of induced thionein gene expression in cultured 
mammalian cells: effects of protein synthesis inhibition on 
translatable thionein mRNA levels in regulatory variants of 
the CHO cell, 6 :12867 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL-GAS BATTERIES 
Capitalized Cost 
Estimates of the cost and energy consumption of aluminum-air 
electric vehicles, 6 :12547 (UCRL—84445(Rev.1)) 
Operating Cost 
Estimates of the cost and energy consumption of aluminum-air 
electric vehicles, 6 :12547 (UCRL—84445(Rev.1)) 
METALLOTHIONEIN 
Biosynthesis 
Regulation of metallothionein synthesis in HeLa cells by heavy 
metals and glucocorticoids, 6 :12835 
METALS 
See also SCRAP METALS 
Fabrication 
Deburring: technical capabilities and cost-effective approaches. 
Lessons | and 2, 6 :12561 (BDX—613-2284) 


Deburring: technical capabilities and cost-effective approaches. 
Lessons 1 and 2, 6 :12561 (BDX—613-2284) 
Mechanical Properties 
Deburring: technical capabilities and cost-effective approaches. 
Lessons | and 2, 6 :12561 (BDX—613-2284) 
Surface Finishing 
Deburring: technical capabilities and cost-effective approaches. 
Lessons | and 2, 6 :12561 (BDX—613-2284) 
Washout 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
METAPHASE 
See MITOSIS 
METEOROLOGY 
See also WEATHER 
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Mathematical Models 
Comparison of experimental nights during the ASCOT 1980 
Geysers field study using radon-222, 6 :12273 (LA-UR—81- 
532) 
METHANE 
Biosynthesis 
Anaeriobic digestion for the 80's, 6 :12101 (CONF-800482—) 
Chemical Composition 
Methane recovery from the Fresh Kills Landfill in Staten 
Island, New York, 6 :12103 (EPRI-WS—79-225) 
Molecular Structure 
Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 
Production 
Ocean farms, 6 :12138 (CONF-800482—) 
Refuse conversion to methane (RefCOM), 6 :12104 (EPRI- 
WS—79-225) 
Recovery 
Landfill methane recovery and utilization: the state of the 
technology, 6 :12100 (CONF-800482—) 
Methane recovery from the Fresh Kills Landfill in Staten 
Island, New York, 6 :12103 (EPRI-WS—79-225) 
Synthesis 
Investigations on catalyzed steam gasification of biomass. 
Appendix A. Feasibility study of methane production via 
catalytic gasification of 2000 tons of wood per day, 6 :12174 
(PNL—3695(App.A)) 
METHANOL 
Synthesis 
Mechanistic study of catalytic methanol synthesis. Progress 
report, 6 :12108 (DOE/PC/30239—T1) 
Synthesis Gas 
Biofuel synthesis, 6 :12107 (CONF-800482—) 
METHANOL PLANTS 
Seattle experience: conversion of solid waste to fuels or 
chemicals, 6 :12526 
METHYL BROMIDE 
Chemical Reactions 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
METHYL CHLORIDE 
Chemical Reactions 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
METHYL FLUORIDE 
Chemical Reactions 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
METHYL IODIDE 
Chemical Reactions 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
METHYL RADICALS 
Thermodynamic Properties 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases, 6 :12621 
(COO—2944-5) 
METHYLENE RADICALS 
Chemical Reactions 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
METHYLMERCURY 
Toxicity 
Effects of toxicants on visual systems, 6 :12950 
Some problems in interpreting the behavioral effects of lead 
and methylmercury, 6 :12949 
METRONIDAZOLE 
Evaluation 
Hypoxic cell radiosensitizers and heavy charged particle 
radiations, 6 :12905 (LBL—11220) 
MFTF DEVICES 
Control Systems 
Supervisory control and diagnostics system for the mirror 
fusion test facility: overview and status 1980, 6 :13178 
(UCRL—53090) 
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Neutral Beam Sources 

Review of current status of high flux heat transfer techniques. 
Volume II. Appendices B, C, and D, 6 :13235 (UCRL— 
15321(Vol.2)) 

Review of current status of high flux heat transfer techniques. 
Volume I. Text + Appendix A, 6 :13234 (UCRL— 
15321(Vol.1)) 

Plasma Diagnostics 

Supervisory control and diagnostics system for the mirror 
fusion test facility: overview and status 1980, 6 :13178 
(UCRL—53090) 

MHD CHANNELS 
Materials Testing 

Report on the MHD performance demonstration experiment, 

October 1, 1979-September 30, 1980, 6 :12427 (FE—2895-10) 
MHD GENERATOR AEDC 
Electromagnets 

Report on the MHD performance demonstration experiment, 

October 1, 1979-September 30, 1980, 6 :12427 (FE—2895-10) 
Materials Testing 

Report on the MHD performance demonstration experiment, 

October 1, 1979-September 30, 1980, 6 :12427 (FE—2895-10) 
Performance 

Report on the MHD performance demonstration experiment, 

October 1, 1979-September 30, 1980, 6 :12427 (FE—2895-10) 
MHD GENERATORS 


See also COAL-FIRED MHD GENERATORS 
MHD GENERATOR AEDC 


Electric Conductivity 
Unreliable data: its impact in modelling MHD power- 
generating devices, 6 :12429 
MHD HIGH PERFORMANCE DEMONSTRATION EXP. 
See MHD GENERATOR AEDC 
MHD POWER PLANTS 
Parametric Analysis 
Performance calculations for 1000 MWe MHD/steam power 
plants, 6 :12426 (DOE/NASA/10769—13) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 
Air Pollution Abatement 

Evaluation of motor vehicle emissions inspection/maintenance 
programs for Michigan. Volume I. executive summary, 6 
:12751 (PB—80-201809) 

Evaluation of motor vehicle emissions inspection/maintenance 
programs for Michigan. Volume II, 6 :12752 (PB—80- 
201817) 

ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 
(DOE/CS/20289—T1) 

Magnetic Surveys 

Aerial gamma ray and magnetic survey Fort Wayne 
quadrangle Indiana, Ohio, and Michigan. Final report, 6 
:12004 (GJIBX—49(81)) 

Natural Gas Wells 

Michigan Basin maps showing oil and gas production in the 
Devonian-Mississippian shale sequence, 6 :11955 (FE—2346- 
60) 

Oil Wells 

Michigan Basin maps showing oil and gas production in the 
Devonian-Mississippian shale sequence, 6 :11955 (FE—2346- 
60) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 
(DOE/CS/20289—T1) 

Radiometric Surveys 

Aerial gamma ray and magnetic survey Fort Wayne 
quadrangle Indiana, Ohio, and Michigan. Final report, 6 
:12004 (GJBX—49(81)) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS 


Nondestructive testing of thermocompression bonds. Final 
report, 6 :12675 (BDX—613-2518) 


Fabrication 
Improved techniques to monitor thin film characteristics for 
reliable hybrid microcircuit fabrication, 6 :12674 (BDX— 
613-2453) 
Joints 
Nondestructive testing of thermocompression bonds. Final 
report, 6 :12675 (BDX—613-2518) 
Quality Control 
Improved techniques to monitor thin film characteristics for 
reliable hybrid microcircuit fabrication, 6 :12674 (BDX— 
613-2453) 
MICROEMULSION FLOODING 
Research Programs 


Selection of reservoirs amenable to micellar flooding. First 
annual report, October 1978-December 1979, 6 :11953 
(DOE/BC/00048—20) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also PROTOZOA 
VIRUSES 


Classification 
Identification of microorganisms in biological reactors at the 
Y-12 plant, 6 :12888 (CONF-800416—) 
MICROPROCESSORS 
Microprocessor controller for a video playback center: how to 
use it, 6 :12721 (UCID—18930) 
Data Transmission 
Microcomputer/CYBER data transfer system, 6 :13256 
(DOE/CH/03000—T2) 
MICROSCOPY 


See also ELECTRON MICROSCOPY 
ION MICROSCOPY 
OPTICAL MICROSCOPY 


Comparative Evaluations 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
Spatial Resolution 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
MICROSOMES 
Cell Membranes 
Metabolism of fatty acids in rat brain in microsomal 
membranes, 6 :12870 (UCLA—12-1289) 
MICROWAVE RADIATION 
Biological Radiation Effects 
Environmental assessment for the Satellite Power System 
(SPS): studies of honey bees exposed to 2.45 GHz 
continuous-wave electromagnetic energy, 6 :12952 
(DOE/ER—0095) 
Genetic and cellular effects of microwave radiations. Final 
report 8 May 75-31 Dec 79, 6 :12953 (PB—80-202419) 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIDWEST FUEL RECOVERY PLANT 
Availability 
Report on discussions with owners of potential spent fuel 
storage facilities, 6 :12019 (DOE/SR—0008) 
MILITARY FACILITIES 
Energy Consumption 
Comparison of building loads analysis and system 
thermodynamics (BLAST) computer program simulations 
and measured energy use for Army buildings. Interim report, 
6 :12436 (AD-A—085573) 
MILKY WAY 
Far Infrared Radiation 
Far-infrared [O III] line emission from the Galactic Center, 6 
:12983 
Galaxy Nuclei 
Far-infrared [O III] line emission from the Galactic Center, 6 
12983 
MILL TAILINGS 
Coverings 
Radon control by multilayer earth barriers. 1. Modeling of 
moisture and density effects on radon diffusion from uranium 
mill tailings, 6 :12052 (PNL-SA—8854) 
Decontamination 
Uranium Mill Tailings Remedial Action Program. Annual 
status report, 6 :12064 (DOE/NE—0011) 





MILL TAILINGS 
Land Reclamation 


Land Reclamation 
Uranium Mill Tailings Remedial Action Program. Annual 
status report, 6 :12064 (DOE/NE—0011) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL WOOL 


See also FIBERS 
THERMAL INSULATION 


Manufacturing 


Source category survey: mineral wool manufacturing industry. 


Final report, 6 :12782 (PB—80-202781) 
MINERALS 


See also DOLOMITE 
PYROXENES 
SPINELS 


Catalytic Effects 

Coal liquefaction process research. Quarterly report, April- 

June 1980, 6 :11893 (SAND—80-2793) 
MINNESOTA 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBILITY 
See SOLUBILITY 
MISONIDAZOLE 
Evaluation 

Hypoxic cell radiosensitizers and heavy charged particle 

radiations, 4 :12905 (LBL—11220) 
Radiosensitivity Effects 

In vivo tumor radiobiology of heavy charged particles, 6 

:12914 (LBL—11220) 
MISSISSIPPI 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

MISSOURI 
Air Pollution 

Analysis of the St. Louis RAMS (regional air monitoring 
system) ambient particulate data. Volume I: Final report, 6 
:12760 (PB—80-203359) 

Analysis of the St. Louis RAMS (regional air monitoring 
system) ambient particulate data. Volume II: technical 
appendices, 6 :12761 (PB—80-203367) 

ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Meteorology 

Analysis of the St. Louis RAMS (regional air monitoring 
system) ambient particulate data. Volume II: technical 
appendices, 6 .12761 (PB—80-203367) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

MIST-LIFT CYCLES 
Thermodynamics 
Mist-lift OTEC cycle, 6 :12216 
MITOCHONDRIA 
Biological Radiation Effects 

Thermophysical lesions caused by HZE particles (Mice; corn), 

6 :12925 (LBL—11220) 
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MITOMYCIN 
Survival Curves 
Screening method for isolating DNA repair-deficient mutants 
of CHO cells, 6 :12930 
MITOSIS 
Biological Effects 
Shedding of mitotic cells from the surface of multicell 
spheroids during growth, 6 :12857 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MOESSBAUER EFFECT 
Information Centers 
Economics of a small data center, 6 :13269 
MOISTURE GAGES 
Gamma Sources 
Application of the gamma-beam attenuation technique to the 
measurement of liquid saturation for two-phase flows in 
porous media, 6 :12678 (SAND—80-2433) 
Performance 
Application of the gamma-beam attenuation technique to the 
measurement of liquid saturation for two-phase flows in 
porous media, 6 :12678 (SAND—80-2433) 
MOLECULAR IONS 
Fluorescence Spectroscopy 
Laser induced fluorescence of trapped molecular ions, 6 :13027 
(LBL—12002) 
MOLECULAR ORBITAL MODEL 


See ATOMIC MODELS 
MOLECULES 


MOLECULAR SIEVES 
Sorptive Properties 
Separation of water-ethanol mixtures by sorption, Part 2, 6 
:12111 (ORNL/MIT—304) 
MOLECULAR STRUCTURE 
Biological Models 
Apolipoproteins and the structural organization of plasma 
lipoproteins: human plasma high density lipoprotein-3, 6 
:12850 
MOLECULES 
Information Systems 
Molecular and crystal data system, 6 :13272 
MOLTEN CARBONATE FUEL CELLS 
Design 
Molten carbonate fuel cell system verification and scale-up. 
Interim report, 6 :12432 (EPRI-EM—1481) 
Molten carbonate fuel cell large stack development, 6 :12433 
(NYSERDA—80-17) 
Electrodes 
Molten carbonate fuel cell large stack development, 6 :12433 
(NYSERDA—80-17) 
Materials 
Molten carbonate fuel cell laige stack development, 6 :12433 
(NYSERDA—80-17) 
Performance Testing 
Molten carbonate fuel cell system verification and scale-up. 
Interim report, 6 :12432 (EPRI-EM—1481) 
MOLYBDENUM 
Mechanical Properties 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
Physical Radiation Effects 
Radiation effects on BCC metals and alloys. Final report, 
March 1, 1970 to August 31, 1980, 6 :12563 (COO—2093-45) 
Thermodynamic Properties 
Thermochemical properties, 6 :12619 
MOLYBDENUM ALLOYS 
See also HASTELLOYS 
Mechanical Properties 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
Phase Diagrams 
Phase diagrams, 6 :12592 
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Phase Studies 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
Physical Radiation Effects 
Radiation effects on BCC metals and alloys. Final report, 
March 1, 1970 to August 31, 1980, 6 :12563 (COO—2093-45) 
Tenth ADIP quarterly progress report, 6 :13252 (HEDL— 
6864) 
Stress Corrosion 
Slow strain rate behavior of TiCode 12 (ASTM Gr.12) in 
aqueous chloride solutions, 6 :12578 (SAND—80-1738C) 
Tensite Properties 
Slow strain rate behavior of TiCode 12 (ASTM Gr.12) in 
aqueous chloride solutions, 6 :12578 (SAND—80-1738C) 
Thermodynamic Properties 
Thermochemical properties, 6 :12619 
MOLYBDENUM COMPOUNDS 
Thermodynamic Properties 
Thermochemical properties, 6 :12619 
MONITORING 
See also RADIATION MONITORING 
Quality Assurance 
Quality assurance in environmental measurements, 6 :12777 
(CONF-800416—) 
MONITORING NETWORK 
See MONITORING 
MONTANA 
Geochemical Surveys 
Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 
Geothermal Resources 
Geothermal space heating applications for the Fort Peck 
Indian Reservation in the vicinity of Poplar, Montana. Final 
report, August 20, 1979-May 31, 1980, 6 :12317 
(DOE/ID/12046—4) 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 
MONTE CARLO METHOD 
Weighting Functions 
Application of pattern recognition techniques to Monte Carlo 
radiation transport problems, 6 :13134 (CONF-801228—1) 
MORRIS PLANT 
See MIDWEST FUEL RECOVERY PLANT 
MORTALITY 
Radioinduction 
Life span studies on mice exposed to heavy charged particles 
or photons: preliminary results, 6 :12927 (LBL—11220) 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 
Sensitivity 
Cadmium inhibition of vitamin D-mediated responses in organ- 
cultured embryonic chick duodenum, 6 :12945 
MULTIGROUP THEORY 
Inverse Scattering Problem 
Solution of the inverse problem in multigroup transport theory, 
6 :13137 
MULTIWIRE PROPORTIONAL CHAMBERS 
Accuracy 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
Proton Recoil Detectors 
Recoil proton detector using cylindrical multiwire proportional 
chambers with delay-line cathode readouts, 6 :12710 
Signal-to-Noise Ratio 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
Stability 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 


MUTAGENS 
Toxicity 


MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Combustion 

City of Newark Resource Recovery Program, 6 :12342 (EPRI- 
WS—79-225) 

Description and status of proposed refuse-to-steam project: 
Brooklyn Navy Yard, N.Y.C., 6 :12343 (EPRI-WS—79-225) 

Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 6 :12332 (EPRI-WS—79-225) 

Myth of burning RDF in a utility boiler, 6 :12339 (EPRI-WS— 
79-225) 

Planned garbage burning in McIntosh No. 3, 6 :12341 (EPRI- 
WS—79-225) 

Supplemental firing of refuse-derived fuel at Wisconsin 
Electric Power Company, 6 :12335 (EPRI-WS—79-225) 

Energy Recovery 

Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 

Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 

EPA's activities in energy from waste, 6 :12347 (EPRI-WS— 
79-225) 

Overview of the Department of Energy's program for 
recovery of energy and materials from urban solid waste, 6 
:12423 (EPRI-WS—79-225) 

Refuse-to-energy programs in the municipal utilities, 6 :12346 
(EPRI-WS—79-225) 

Incinerators 

Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 , 

Conceptual design of transfer station/materials and energ 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 

Materials Recovery 

Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 

Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 

Waste Management 

TVA activities in resource recovery, 6 :12345 (EPRI-WS—79- 
225) 

Waste Processing 

Impact of trommel screening on the quality of refuse-derived 
fuel, 6 :12676 (EPRI-WS—79-225) 

Refuse conversion to methane (RefCOM), 6 :12104 (EPRI- 
WS—79-225) 

Waste Processing Plants 

Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 6 :12332 (EPRI-WS—79-225) 

Northeastern Oklahoma energy and resource recovery system, 
6 :12340 (EPRI-WS—79-225) 

MUON NEUTRINOS 
Oscillations 

Experiment to investigate anti v/sub / — anti v/sub e/ 
oscillations at Los Alamos Meson Physics Facility, 6 :13069 
(LA-UR—81-205) 

MUONS 
Pair Production 

Measurement of the continuum of dimuons produced in high- 

energy proton-nucleus collisions, 6 :13088 
Radiative Decay 
pi—ey in theories with Dirac and Majorana neutrino-mass 
terms, 6 :13093 
MUTAGENS 
See also EMS 
Toxicity 

Use of short-term tests in the isolation and identification of 

chemical mutagens in complex mixtures, 6 :12944 
MX DEVICES 
See MFTF DEVICES 





MYOBLASTS 
Toxicity 


MYOBLASTS 
Quantitative Chemical Analysis 
Use of fluorescent antimyosin and DNA labeling for the 
estimation of the myoblast and myocyte population of 
primary rat heart cell cultures, 6 :12858 
MYOCARDIUM 
Scintiscanning 
Myocardial imaging in man with I-123 meta- 
iodobenzylguanidine, 6 :12886 


NASA 
(National Aeronautics and Space Administration.) 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

NATIONAL COAL MODEL 
National coal utilization assessment, 6 :11949 
NATIONAL ENVIRONMENTAL POLICY ACT 
Implementation 

Environmental regulations: past, present and future, 6 :12781 

(CONF-800416—) 
NATIONAL GOVERNMENT 
Energy Policy 

Nuclear choice: are health and safety issues pre-empted, 6 

12414 
NATIONAL SCIENCE FOUNDATION 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

NATURAL DRAFT COOLING TOWERS 
Environmental Effects 

FOG vapor spread model: description of the CTWNC 

subroutine, 6 :12350 (ANL-Trans—1193) 
Operation 
FOG vapor spread model: description of the CTWNC 
subroutine, 6 :12350 (ANL-Trans—1193) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Allocations 

Assessment of the possibility of forecasting future natural gas 

curtailments, 6 :11970 (DOE/CS/30536—T1) 
Consumption Rates 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 
790(V ol.3)) 

Fuel Consumption 

Natural gas production and consumption 1979, 6 :11971 

(DOE/EIA—0131(79)) 
Market 

Natural gas production and consumption 1979, 6 :11971 

(DOE/EIA—0131(79)) 
Prices 

Short-term energy outlook. Volume JI. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 

Production 

Natural gas production and consumption 1979, 6 :11971 

(DOE/EIA—0131(79)) 
Shortages 

Socioeconomic impacts of natural gas curtailments: a study of 
the textile industry in the southeastern United States. Final 
report, 6 :12469 (DOE/CS/30536—T2) 
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Supply and Demand 

Assessment of the possibility of forecasting future natural gas 

curtailments, 6 :11970 (DOE/CS/30536—T1) 
Transport 

Natural gas production and consumption 1979, 6 :11971 
(DOE/EIA—0131(79)) 

Quarterly report No. 4 to the President and Congress on the 
construction of the Alaska Natural Gas Transportation 
System, 6 :11977 (PB—80-202278) 

NATURAL GAS DEPOSITS 

Shallow, low-permeability reservoirs of northern Great Plains-- 

assessment of their natural gas resources, 6 :11968 
Exploration 

Petrology of the Devonian gas-bearing shale along Lake Erie 

helps explain gas shows, 6 :11967 (DOE/METC/12140—29) 
Explosive Fracturing 

Small-scale experiments with an analysis to evaluate the effect 
of tailored pulse loading on fracture and permeability. 
Quarterly report No. 4, September 11-December 11, 1980, 6 
:11974 (DOE/MC/11577—T17) 

Hydraulic Fracturing 

Design of a wireline hydraulic fracturing tool, 6 :11973 

(DOE/MC/11047—T1) 
NATURAL GAS INDUSTRY 
Energy Conservation 

Conservation opportunities within the gas industry. Final 

report, 6 :11972 (PB—80-205370) 
NATURAL GAS WELLS 
Fluid Injection Processes 

Methane hydrate gas production by thermal stimulation, 6 

:11975 (LA-UR—81-645) 


Michigan Basin maps showing oil and gas production in the 
Devonian-Mississippian shale sequence, 6 :11955 (FE—2346- 
60) 
NEBRASKA 
Magnetic Surveys 
Aerial gamma ray and magnetic survey Omaha quadrangle 
Iowa and Nebraska. Final report, 6 :12001 (GJBX—46(81)) 
Aerial radiometric and magnetic survey: Valentine National 
Topographic Map, South Dakota. Final report, 6 :11997 
(GJIBX—41(81)) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey Omaha quadrangle 
Iowa and Nebraska. Final report, 6 :12001 (GJBX—46(81)) 
NECROSIS 
Radioinduction 
HZE particle effects in the mammalian brain: relevance to 
manned space flight (Mice), 6 :12926 (LBL—11220) 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
NEGATIVE IONS 
See ANIONS 
NEON 
See also NEON 20 BEAMS 
Bragg Curve 
Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 
Depth Dose Distributions 
Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 
Ion-Atom Collisions 
Inner-shell capture and ionization in collisions of H*, He’, and 
Li* projectiles with neon and carbon, 6 :13040 
Stopping Power 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 
NEON 19 
Depth Dose Distributions 
High energy beams of radioactive nuclei and their biomedical 
applications, 6 :12880 (LBL—11220) 
NEON 20 BEAMS 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
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Beam Monitoring 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Beam Frofiles 
Instrumentation for measuring heavy-ion fields, 6 :12691 
(LBL—11220) 
Beam Shaping 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Bragg Curve 
Cellular damage and repair following heavy-ion irradiation, 6 
12906 (LBL—11220) 
Comparative Evaluations 
HZE particle effects in the mammalian brain: relevance to 
manned space flight (Mice), 6 :12926 (LBL—11220) 
Depth Dose Distributions 
Heavy-ion radiobiology of multicellular tumor spheroids, 6 
12915 (LBL—11220) 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 


Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
Nuclear Fragments 
High energy beams of radioactive nuclei and their biomedical 
applications, 6 :12880 (LBL—11220) 
Oxygen Enhancement Ratio 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 


E 
Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 
Effects of combined low- and high-LET radiations, 6 :12907 
(LBL—11220) 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 
Radiological physics of heavy charged-particle beams used for 
therapy, 6 :12693 (LBL—11220) 
Relative biological effect of high Z, high LET charged 
particles for spermatogonial killing, 6 :12916 (LBL—11220) 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 
Survival of intestinal crypt cells after exposure to high Z, high 
energy charged particles, 6 :12917 (LBL—11220) 
Scattering 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
Side Effects 
Carcinogenesis with heavy-ion radiation in the harderian gland 
of mice, 6 :12923 (LBL—11220) 
Macromolecular lesions and cellular radiation chemistry, 6 
:12908 (LBL—11220) 
NEON IONS 
Diagnostic Uses 
Focal lesions in the central nervous system (Beagles; rabbits; 
patients), 6 :12882 (LBL—11220) 
Ion-Atom Collisions 
Charge transfer on multiply charged ions with hydrogen and 
helium: quantal calculations, 6 :13052 
NEOPLASMS 
See also LEUKEMIA 
Biological Radiation Effects 
Clinical results in heavy particle radiotherapy, 6 :12875 
(LBL—11220) 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 


Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 
11220) 


NEUTRINO-DEUTERON INTERACTIONS 
Weak Neutral Currents 


Growth 
In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 
Radiation Hazards 
Perspective on health effect studies of low-level exposure to 
radiation and other environmental pollutants, 6 :12932 
(RFP—3156) 
Radioinduction 
Carcinogenesis with heavy-ion radiation in the harderian gland 
of mice, 6 :12923 (LBL—11220) 
Dose response for rat skin tumors induced by single and split 
doses of argon ions, 6 :12920 (LBL—11220) 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 237 
Leaching 
Single-pass continuous-flow leach test of PNL 76-68 glass: 
some selected Bead Leach I results, 6 :12060 (UCRL— 
85405) 
NEPTUNIUM ALLOYS 
Superconductivity 
Superconductivity in metastable bcc alloys containing 
neptunium, 6 ;12577 
NERVE CELLS 
Biological Radiation Effects 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
Delayed Radiation Effects 
HZE particle effects in the mammalian brain: relevance to 
manned space flight (Mice), 6 :12926 (LBL—11220) 
Quantitative Chemical Analysis 
Use of fluorescent antimyosin and DNA labeling for the 
estimation of the myoblast and myocyte population of 
primary rat heart cell cultures, 6 :12858 
NERVOUS SYSTEM 
See also CENTRAL NERVOUS SYSTEM 
Sensitivity 
Effects of toxicants on the somatosensory system, 6 :12947 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUROLOGY 
Biochemical Reaction Kinetics 
Interaction of nicotinic receptor affinity reagents with central 
nervous system a-bungarotoxin-binding entities, 6 :12845 
NEURONS 
See NERVE CELLS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Beam Dumps 
Review of current status of high flux heat transfer techniques. 
Volume II. Appendices B, C, and D, 6 :13235 (UCRL— 
15321(Vol.2)) 
Cooling Systems 
Review of current status of high flux heat transfer techniques. 
Volume I. Text + Appendix A, 6 :13234 (UCRL— 
15321(Vol.1)) 
Meetings 
Formation and acceleration of high-energy neutral beams for 
magnetic fusion, 6 :13216 (DOE/TIC—11371) 
Neutron Transport Theory 
Neutron and gamma ray streaming calculations for the ETF 
neutral beam injectors, 6 :13172 (ORNL/TM—7705) 
Performance 
Neutral beam injection on the PLT tokamak, 6 :13231 
(PPPL—1730) 
Transport Theory 
Neutron and gamma ray streaming calculations for the ETF 
neutral beam injectors, 6 :13172 (ORNL/TM—7705) 
NEUTRAL-PARTICLE TRANSPORT 
Computer Calculations 
Review of characteristic methods used to solve the linear 
transport equation, 6 :13135 (LA-UR—81-136) 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO-DEUTERON INTERACTIONS 
Weak Neutral Currents 
Study of single-pion production by weak neutral currents in 
low-energy vd interactions, 6 :13074 





NEUTRINO-ELECTRON INTERACTIONS 
Weak Neutral Currents 


NEUTRINO-ELECTRON INTERACTIONS 
Charged-Current Interactions 
Neutrino oscillations and the medulation of neutrino-electron 
scattering, 6 :13089 
Elastic Scattering 
Neutrino oscillations and the modulation of neutrino-electron 
scattering, 6 :13089 
Neutral-Current Interactions 
Neutrino oscillations and the modulation of neutrino-electron 
scattering, 6 :13089 
NEUTRINOS 


See also ELECTRON NEUTRINOS 
MUON NEUTRINOS 


Mass 
pi—ey in theories with Dirac and Majorana neutrino-mass 
terms, 6 :13093 
Oscillations 
Neutrino oscillations and the modulation of neutrino-electron 
scattering, 6 :13089 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON RADIOGRAPHY 
Nondestructive assay of sphere-pac fuel rods, 6 :12382 
(ORNL/TM—7516) 
NEUTRON REACTIONS 
Differential Cross Sections 
Measurement and analysis of the /sup 23/Na(n,x/gamma/) 
reaction cross section for 0.2/less than equivalent to/e/sub 
n//less than equivalent to/20 mev, 6 :13123 
NEUTRON TRANSPORT THEORY 


See also MULTIGROUP THEORY 
Neutron and gamma ray streaming calculations for the ETF 
neutral beam injectors, 6 :13172 (ORNL/TM—7705) 
NEUTRON-NEUTRON LOGGING 
Comparative Evaluations 
Comparison of borehole neutron activation systems for direct 
assay of plutonium, 6 :12796 (RHO-SA—182) 


NEUTRONS 
See also FAST NEUTRONS 
Scattering 
Experimental heavy particle physics, 6 :12692 (LBL—11220) 
NEVADA 
Deserts 
Residual effects of supplemental moisture on the plant 
populations of plots in the northern Mojave Desert, 6 :12789 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Wind Power 
Wind energy resource atlas. Volume 9. The Southwest Region, 
6 :12321 (PNL—319SWERA-9) 
NEVADA TEST SITE 
Cattle 
Animal investigation program 1978 annual report: Nevada Test 
Site and vicinity, 6 :12794 (DOE/DP/0059—038) 
Gravity Surveys 
Principal facts, accuracies, sources, and base station 
descriptions for gravity stations in the Nevada part of the 
Goldfield and Mariposa 2° sheets, 6 :12965 (USGS—474-311) 
Radioactive Waste Storage 
Flood potential of Topopah Wash and tributaries, eastern part 
of Jackass Flats, Nevada Test Site, southern Nevada, 6 
:12061 (USGS-OFR—80-963) 
Shrubs 
Phenology of desert shrubs in southern Nye County, Nevada, 
6 :12788 
Wild Animals 
Animal investigation program 1978 annual report: Nevada Test 
Site and vicinity, 6 :12794 (DOE/DP/0059—038) 
NEW HAMPSHIRE 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 
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Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

NEW JERSEY 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Urban Areas 

Energy-Integrating Master Plan for the City of Atlantic City, 
New Jersey: energy conservation element. Volume 3, 6 
:12523 (DOE/CS/20614—T1) 

NEW MEXICO 
Geochemical Surveys 

Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 

Geothermal Resources 

State-coupled low-temperature geothermal-resource assessment 
program, Fiscal Year 1979. Final technical report, 6 :12252 
(DOE/ID/01717—1) 

Utilization of geothermal energy for agribusiness development 
in southwestern New Mexico. Technical completion report, 
July 19, 1978-May 30, 1980, 6 :12320 

ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Land Reclamation 

Uranium Mill Tailings Remedial Action Program. Annual 

status report, 6 :12064 (DOE/NE—0011) 
Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

NEW YORK 
See also NEW YORK CITY 
Stratigraphy 

Petrology of the Devonian gas-bearing shale along Lake Erie 

helps explain gas shows, 6 :11967 (DOE/METC/12140—29) 
NEW YORK CITY 
Refuse-Fueled Power Plants 
Description and status of proposed refuse-to-steam project: 
Brooklyn Navy Yard, N.Y.C., 6 :12343 (EPRI-WS—79-225) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 
Physical Radiation Effects 
Point-defect clustering during irradiation, 6 :12591 
Washout 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

NICKEL 58 TARGET 
Proton Reactions 

Energy dissipation process for 100-MeV protons and the 

nucleon-nucleon interactions in nuclei, 6 :13124 
NICKEL ALLOYS 


See also HASTELLOYS 
NICKEL STEELS 


Stress Corrosion 
Slow strain rate behavior of TiCode 12 (ASTM Gr. 12) in 
aqueous chloride solutions, 6 :12578 (SAND—80-1738C) 
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Tensile Properties 

Slow strain rate behavior of TiCode 12 (ASTM Gr.12) in 

aqueous chloride solutions, 6 :12578 (SAND—80-1738C) 
NICKEL ARSENIDES 
Biological Effects 

Los Alamos Integrated Oil Shale Health and Environmental 

Program: a status report, 6 :12934 (LA—8665-SR) 
NICKEL COMPLEXES 
Radiolysis 

Hydrogen abstraction and one-electron oxidation in nickel(II)- 

iminodiacetate complexes, 6 :12636 
NICKEL IONS 
Ton Spectroscopy 

Convoy electron production by | to 8.5 MeV/u highly ionized 
ions traversing polycrystalline solids and axial channels in 
gold, 6 :13021 (CONF-810109—1) 

NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
Chemical Composition 

Moessbauer study of microstructural and chemical changes in 
Fe-9Ni steel during two-phase tempering, 6 :12571 (LBL— 
11314) 

Microstructure 

Moessbauer study of microstructural and chemical changes in 
Fe-9Ni steel during two-phase tempering, 6 :12571 (LBL— 
11314) 

Tempering 

Moessbauer study of microstructural and chemical changes in 
Fe-9Ni steel during two-phase tempering, 6 :12571 (LBL— 
11314) 

NICKEL-CADMIUM BATTERIES 
Electrodes 

Cadmium electrode investigation. Final report, 16 July-4 

December 1979, 6 :12401 (AD-A—085669) 
NICOTINE 
Receptors 

Interaction of nicotinic receptor affinity reagents with central 

nervous system a-bungarotoxin-binding entities, 6 :12845 
NIOBIUM 
Physical Radiation Effects 

Radiation effects on BCC metals and alloys. Final report, 

March 1, 1970 to August 31, 1980, 6 :12563 (COO—2093-45) 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
Physical Radiation Effects 

Radiation effects on BCC metals and alloys. Final report, 

March 1, 1970 to August 31, 1980, 6 :12563 (COO—2093-45) 
NIOBIUM BASE ALLOYS 
Superconductivity 

Critical currents at high fields in NbsA1 multifilamentary wires, 

6 :13148 (BNL—28875) 
NIOBIUM HYDRIDES 
Phonons 

Lattice dynamics and low-frequency excitations of transition- 
metal hydrides: NbD/sub x/, NbH/sub x/, and TaD/sub x/, 
6 :12597 

NITRATES 
Ecological Concentration 

Phosphate interference in the cadmium reduction analysis of 

nitrate, 6 :12810 
Removal 

Evaluation of alternatives for disposal of heavy metal solutions 

containing nitrate, 6 :12466 (CONF-800416—) 
NITRIC OXIDE 
Chemical Reaction Yield 

Nitrogen oxides from coal combustion: abatement and control 

(242 references), 6 :11946 (ICTIS/TR—11) 


NITROGEN OXIDES 
Reviews 


Chemical Reactions 
Molecular beam chemilumi ence studies of the NO + Os 
reaction and modeling of global NO, distribution, 6 :12744 
(LBL—12106) 
Decomposition 
Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 
NITRILES 
Combustion 
Waste acetonitrile (CHsCN) incineration, 6 :12467 (CONF- 
800416—) 
Recycling 
Waste acetonitrile (CHsCN) incineration, 6 :12467 (CONF- 
800416—) 
NITROGEN 
Fine Structure 
Extended absorption fine structure studies above the carbon, 
nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
Ion-Molecule Collisions 
Charge exchange cross sections for Li” ions at 6 MeV, 6 
:13025 (LA—8682-MS) 
K Absorption 
Extended absorption fine structure studies above the carbon, 
nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
NITROGEN DIOXIDE 
Spatial Distribution 
Molecular beam chemiluminescence studies of the NO + Os 
reaction and modeling of global NO: distribution, 6 :12744 
(LBL—12106) 
NITROGEN IONS 
Ton-Atom Collisions 
Charge transfer on multiply charged ions with hydrogen and 
helium: quantal calculations, 6 :13052 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Air Pollution Abatement 
Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 
Air Pollution Control 
Effects of engine variables and exhaust gas recirculation on 
emissions, and fuel economy. Part IV. SAE Paper 780591, 6 
:12531 
Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
:12542 
Laboratory evaluation of three-way catalysts. Paper 760201, 6 
:12556 
Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 
NO/sub x/ catalytic converter development. Paper 760199, 6 
12554 
ORI of today’s vehicles. Part III. SAE Paper 780594, 6 :12537 
Study of NH; formation and its control in the NO/sub x/ 
catalyst system. Paper 760200, 6 :12555 
Environmental Effects 
Nitrogen oxides from coal combustion: environmental effects 
(250 references), 6 :11945 (ICTIS/TR—10) 
Epidemiology 
Nitrogen oxides from coal combustion: environmental effects 
(250 references), 6 :11945 (ICTIS/TR—10) 
Global Aspects 
Nitrogen oxides from coal combustion: environmental effects 
(250 references), 6 :11945 (ICTIS/TR—10) 
Health Hazards 
Nitrogen oxides from coal combustion: environmental effects 
(250 references), 6 :11945 (ICTIS/TR—10) 
Monitoring 
Guidance for collection of ambient non-methane organic 
compound (NMOC) data for use in 1982 ozone SIP 
development, and network design and siting criteria for the 
NMOC and NOx monitors, 6 :12764 (PB—80-206030) 
Removal 
Nitrogen oxides from coal combustion: abatement and control 
(242 references), 6 :11946 (ICTIS/TR—11) 
Reviews 
Nitrogen oxides from coal combustion: environmental effects 
(250 references), 6 :11945 (ICTIS/TR—10) 








NONDESTRUCTIVE TESTING 
Reviews 


NONDESTRUCTIVE TESTING 
Neutron Radiography 
Nondestructive assay of sphere-pac fuel rods, 6 :12382 
(ORNL/TM—7516) 
NON-EQUILIBRIUM PLASMA 
Turbulence 
Renormalized plasma turbulence theory: A quasiparticle 
picture, 6 :13191 
NORTH CAROLINA 
Textile Industry 
Socioeconomic impacts of natural gas curtailments: a study of 
the textile industry in the southeastern United States. Final 
report, 6 :12469 (DOE/CS/30536—T2) 
Strategies implemented by the textile industry in response to 
natural-gas curtailments, 6 :12470 (DOE/CS/30536—T3) 
NORTH DAKOTA 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 
NOZZLES 
Operation 
Development and demonstration of energy-conserving drying 
modifications to textile processes. Part II, Phase III 
extension of DOE contract, 6 :12473 (DOE/CS/40081—T5) 
NUCLEAR EMULSIONS 
Charged-Particle Transport 
Evidence for anomalous nuclei among relativistic projectile 
fragments at Bevalac energies, 6 :13136 (LBL—12120) 
Iron 56 Reactions 
Evidence for anomalous nuclei among relativistic projectile 
fragments at Bevalac energies, 6 :13136 (LBL—12120) 
Oxygen 16 Reactions 
Evidence for anomalous nuclei among relativistic projectile 
fragments at Bevalac energies, 6 :13136 (LBL—12120) 
NUCLEAR ENGINEERING 
Statistical Mechanics 
Statistics for nuclear engineers and scientists. Part 1. Basic 
statistical inference, 6 :12367 (WAPD-TM—1292) 
NUCLEAR EXPLOSIONS 
Electromagnetic Pulses 
Probabilistic approach to EMP assessment, 6 :12729 (UCRL— 
52804(Rev.1)) 
Shock Waves 
CORRTEX: a compact and versatile system for time domain 
reflectometry, 6 :12717 (LA-UR—80-3382) 
NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 


Decommissioning 
Decommissioning handbook, 6 :12035 (DOE/EV/10128—1) 
Decontamination 
Decommissioning handbook, 6 :12035 (DOE/EV/10128—1) 
NUCLEAR FRAGMENTS 
See also HYPERNUCLEI 


Distribution 
Angular distributions of sequentially emitted particles and 
gamma rays in deep inelastic processes, 6 :13132 (LBL— 
11975) 
B 


jiochemistry 
Experimental heavy particle physics, 6 :12692 (LBL—11220) 
Particle T: 


Experimental heavy particle physics, 6 :12692 (LBL—11220) 
Mean Free Path 
Evidence for anomalous nuclei among relativistic projectile 
fragments at Bevalac energies, 6 :13136 (LBL—12120) 
Positron Detection 
High energy beams of radioactive nuclei and their biomedical 
applications, 6 :12880 (LBL—11220) 


Chemistry 
Experimental heavy particle physics, 6 :12692 (LBL—11220) 
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Radiobiology 
Experimental heavy particle physics, 6 :12692 (LBL—11220) 
Research Programs 
Bevalac biomedical facility, 6 :12701 (LBL—11220) 
NUCLEAR INDUSTRY 
Statistical Mechanics 
Statistics for nuclear engineers and scientists. Part 1. Basic 
statistical inference, 6 :12367 (WAPD-TM—1292) 
NUCLEAR PHYSICS 
Dosimetry 


Bevalac biomedical facility, 6 :12701 (LBL—11220) 
Research Programs 
Bevalac biomedical facility, 6 :12701 (LBL—11220) 
NUCLEAR POWER PLANTS 
Construction 
Concrete slump in nuclear power plant construction, 6 :12380 
Cost 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 
Environmental Impacts 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—12i(Vol.2)) 
Loss of Coolant 
Dose to man from a hypothetical loss-of-coolant accident at 
the Rancho Seco Nuclear Power Plant, 6 :12386 (UCRL— 
53102) 
Outages 
Powerplant productivity improvements and regulatory 
incentives, 6 :12410 (DOE/RG/06667—T1(Vol.1)) 
Powerplant productivity improvements and regulatory 
incentives. Volume II. Appendices, 6 :12411 
(DOE/RG/06667—T1(Vol.2)) 
Performance 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 
Productivity 
Powerplant productivity improvements and regulatory 
incentives, 6 :12410 (DOE/RG/06667—T1(Vol.1)) 
Powerplant productivity improvements and regulatory 
incentives. Volume II. Appendices, 6 :12411 
(DOE/RG/06667—T 1(Vol.2)) 
Site Selection 
Nuclear choice: are health and safety issues pre-empted, 6 
712414 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE 
Research Programs 
Nuclear structure at intermediate energies. Progress report, 
April 1, 1980-March 31, 1981 (Bonner Nuclear Labs., Rice 
Univ., 4/1/80-3/31/81), 6 :13063 (DOE/ER/01316—204) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEASE (DEOXYRIBONUCLEASE) 
See DNA-ASE 
NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Scattering Amplitudes 
NN scattering analyses below 850 MeV: a status report, 6 
:13067 (DOE/ER/05223—29) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Four-Body Problem 
Hilbert space approach to the three- and four-nucleon systems, 
6 :13116 
Three-Body Problem 
Hilbert space approach to the three- and four-nucleon systems, 
6 :13116 
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NYMPHS 
See LARVAE 


Oo 


OAK RIDGE ASSOCIATED UNIVERSITIES 
See ORAU 
OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAKS 
Photosynthesis 
Winter season corticular photosynthesis in Cornus florida, 
Acer rubrum, Quercus alba, and Liriodendron tulipifera, 6 
12896 
OCCUPATIONAL SAFETY AND HEALTH ACT 
Implementation 
Environmental regulations: past, present and future, 6 :12781 
(CONF-800416—) 
OCEAN THERMAL POWER PLANTS 
Dynamic Loads 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—8) 
Mist-Lift Cycles 
Mist-lift OTEC cycle, 6 :12216 
Pipes 
Concepts for a bottom-mounted buoyant, stab-in cold water 
pipe for the OTEC program, 6 :12215 
(DOE/NOAA/OTEC—13) 
Resource Assessment 
Thermal resource availability, 6 :12217 
Static Loads 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—8%8) 
Wave Forces 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—8) 
OCEANOGRAPHY 
Research Programs 
Engineering in the ocean; a report for the Secretary of 
Commerce, 6 :12804 (PB—80-204787) 
OCEANS 
See SEAS 
OCTUPOLAR CONFIGURATIONS 
Gettering 
Measurements of low energy hydrogen ion effective sticking 
coefficients on titanium in the Wisconsin Levitated 
Octupole, 6 :13167 (DOE/ET/53051—19) 
High-Frequency Heating 
Lower hybrid heating associated with mode conversion on the 
Wisconsin octupole, 6 :13205 
Plasma Drift 
Divertor experiments in a toroidal plasma, with ExB drift due 
to an applied radial electric field, 6 :13221 
OER 
See OXYGEN ENHANCEMENT RATIO 
OFF-GAS SYSTEMS 
High-level waste vitrification off-gas cleanup technology, 6 
:12050 (PNL-SA—8289) 
OFFICE BUILDINGS 
Water Heaters 
Energy conservation regulations for new nonresidential 
buildings. Guide to service water heaters, Division Seven, 6 
:12448 (P—400-80-071) 
OFFSHORE PLATFORMS 
Dynamic Loads 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—%) 
Static Loads 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—8) 


OIL SHALES 
Biological Effects 


Wave Forces 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—8) 
OHIO 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 
Magnetic Surveys 
Aerial gamma ray and magnetic survey Fort Wayne 
quadrangle Indiana, Ohio, and Michigan. Final report, 6 
712004 (GJBX—49(81)) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey Fort Wayne 
quadrangle Indiana, Ohio, and Michigan. Final report, 6 
:12004 (GJBX—49(81)) 
OHMIC PLASMA LOSSES 
See ENERGY LOSSES 
OIL SAND PROCESSING PLANTS 
Waste Waier 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
OIL SHALE INDUSTRY 
Air Pollution 
Summary of the setting, air quality problems, and 
meteorological activities in the oil shale region, 6 :11990 
(LA-UR—81-533) 
Environmental Effects 
Los Alamos Integrated Oil Shale Health and Environmental 
Program: a status report, 6 :12934 (LA—8665-SR) 
Environmental Impacts 
Groundwater quality monitoring of western oil shale 
development: monitoring program development, 6 :11991 
(PB—80-203219) 
Occupational Safety 
Los Alamos Integrated Oil Shale Health and Environmental 
Program: a status report, 6 :12934 (LA—8665-SR) 
Water Pollution 
Groundwater quality monitoring of western oil shale 
development: monitoring program development, 6 :11991 
(PB—80-203219) 
OIL SHALE MINING 


See also SURFACE MINING 
UNDERGROUND MINING 


Economic Analysis 
Oil shale mining cost analysis. Volume I. Surface retorting 
process. Final report, 6 :11979 (DOE/ET/12532—1) 
Environmental Effects 
Analysis of selected samples for metals uptake. Draft report 
(final) Sep 78-Mar 79, 6 :12793 (PB—80-200363) 
Land Reclamation 
Revegetation research on oil shale lands in the Piceance Basin, 
6 :11914 (COO—4018-5) 
OIL SHALE PROCESSING PLANTS 
See also ANVIL POINTS RESEARCH FACILITY 


Formation and transformation of organic species emitted from 
oil shale processing, 6 :11988 (DOE/EV/04960—6) 
Gaseous Wastes 
Formation and transformation of organic species emitted from 
oil shale processing, 6 :11988 (DOE/EV/04960—6) 
Waste Water 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
OIL SHALES 


See also BLACK SHALES 
OXY MODIFIED IN-SITU PROCESS 


Biological Effects 
Los Alamos Integrated Oil Shale Health and Environmental 
Program: a status report, 6 :12934 (LA—8665-SR) 
Treatment of multivariate environmental and health problems 
associated with oil shale technology, 6 :12936 (LBL—11245) 





OIL SHALES 
Data Compilation 


Data Compilation 

Basic data on Soviet energy branches, 6 :11874 (RAND/N— 

1332-DOE) 
Explosive Fracturing 

Lumped mass modeling of overburden motion during explosive 

blasting, 6 :11985 (SAND—80-2413) 
Health Hazards 

Treatment of multivariate environmental and health problems 

associated with oil shale technology, 6 :12936 (LBL—11245) 
In-Situ Retorting 

BX in situ oil shale project. Quarterly technical progress 
report, March 1, 1980-May 31, 1980, 6 :11984 (FE—1747-12) 

Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, October, November, 
December 1980, 6 :11983 (DOE/LC/10787—72) 

Minimum bed parameters for in situ processing of oil shale. 
Fourth quarterly report, July 1-September 30, 1980, 6 :11986 
(SAND—80-2819) 

Reserves 

Basic data on Soviet energy branches, 6 :11874 (RAND/N— 

1332-DOE) 
Retorting 

Formation and transformation of organic species emitted from 

oil shale processing, 6 :11988 (DOE/EV/04960—6) 
Solvent Extraction 

Evaluation of mutagenicity testing of extracts from processed 
oil shale. Water quality series report, 6 :12938 (PB—80- 
203458) 

OIL SPILL FINGERPRINTING 
See OIL SPILLS 
PATTERN RECOGNITION 
OIL SPILLS 
See also HAZARDOUS MATERIALS SPILLS 
Pollution Control 
Spill control initiatives at Paducah, 6 :12813 (CONF-800416—) 
OIL WELLS 
See also PETROLEUM 
Carbon Dioxide Injection 

Microscopic study of oil recovery by carbon dioxide. Final 
report, October 1, 1978-August 31, 1980, 6 :11954 
(DOE/MC/12095—7) 

Maps 

Michigan Basin maps showing oil and gas production in the 
Devonian-Mississippian shale sequence, 6 :11955 (FE—2346- 
60) 

Microemulsion Flooding 

Selection of reservoirs amenable to micellar flooding. First 
annual report, October 1978-December 1979, 6 :11953 
(DOE/BC/00048—20) 

OKLAHOMA 
ICES 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Public Utilities 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Okiahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

OLEFINS 
See ALKENES 
OPTICAL MICROSCOPY 
Comparative Evaluations 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
Spatial Resolution 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
ORAU 
(Oak Ridge Associated Universities.) 
Research Programs 

Medical and Health Sciences Division research report, 1979- 

1980, 6 :12885 (ORAU—172) 
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ORBITAL SOLAR POWER PLANTS 
Construction 

Satellite power system concept development and evaluation 
program system definition technical assessment report, 6 
:12196 (DOE/ER/10035—03) 

Design 

Satellite power system concept development and evaluation 
program system definition technical assessment report, 6 
:12196 (DOE/ER/10035—03) 

Economic Analysis 

Alternative future scenarios for the SPS comparative 

assessment, 6 :12123 (ANL/EES-TM—120) 
Environmental Effects 

Search of archived data sources for rocket exhaust-induced 
modifications of the ionosphere, 6 :12986 (ANL/EES-TM— 
122) 

Feasibility Studies 

Alternative future scenarios for the SPS comparative 
assessment, 6 :12123 (ANL/EES-TM—120) 

Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 1, summary of 
central-station technologies, 6 :12124 (ANL/EES-TM— 
121(Vol.1)) 

Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 

International Cooperation 

Determinants of a strategy for international participation in an 

SPS program, 6 :12129 (DOE/ER/10041—T14) 
Occupational Safety 

Ionizing radiation risks to Satellite Power Systems (SPS) 

workers in space, 6 :12128 (DOE/ER—0094) 
Political Aspects 

Determinants of a strategy for international participation in an 

SPS program, 6 :12129 (DOE/ER/10041—T14) 
Power Transmission 

Satellite power system concept development and evaluation 
program system definition technical assessment report, 6 
:12196 (DOE/ER/10035—03) 

OREGON 
Economic Analysis 

Economics of residential energy efficiency (Use of DOE-2 
building thermal-analysis program), 6 :12454 (PNL-SA— 
8696) 

Ground Uplift 

Exploration of volcanic geothermal energy resources based on 
rheological techniques. Final report, 6 :12255 
(DOE/ET/28453—5) 

Houses 

Economics of residential energy efficiency (Use of DOE-2 
building thermal-analysis program), 6 :12454 (PNL-SA— 
8696) 

ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Wind Power 

Wind field predictions for the Columbia Gorge and the 
Goodnoe Hills wind turbine site, 6 :12324 
(DOE/BP/18979—T 1) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
Waste Management 
Management of polychlorinated biphenyls at the ORGDP, 6 
:12791 (CONF-800416—) 
ORGANIC COMPOUNDS 
See also CARBOHYDRATES 
ESTERS 


HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 

KETONES 

ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
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Environmental Transport 
Some observations of organic constituents in rain above and 
below a forest canopy, 6 :12772 
Inventories 
Procedures for the preparation of emission inventories for 
volatile organic compounds. Volume II: emission inventory 
requirements for photochemical air quality simulation 
models, 6 :12754 (PB—80-202229) 
Measuring Methods 
Emissions of reactive volatile organic compounds from utility 
boilers. Final report Aug 79-Apr 80, 6 :12352 (PB—80- 
200843) 
Monitoring 
Guidance for collection of ambient non-methane organic 
compound (NMOC) data for use in 1982 ozone SIP 
development, and network design and siting criteria for the 
NMOC and NOx monitors, 6 :12764 (PB—80-206030) 
Weshout 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—-9056) 
ORGANIC HALOGEN COMPOUNDS 
See also FREONS 
HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS 
Chemical Analysis 
Evaluation of the basic gc/ms (gas chromatographic/mass 
spectrometric) computer analysis technique for pollutant 
analysis. Final report, 6 :12757 (PB—80-202716) 
ORGANIC NITROGEN COMPOUNDS 
See also AMINO ACIDS 
BUDR 
CHLOROPHYLL 
NICOTINE 
NITRILES 
PEROXIDASES 
PORPHYRINS 
PROTEINS 
PYRAZINES 
THIOURACIL 
UREA 
Fluorescence 
Semiempirical formula for the electric field dependence of 
geminate ion recombination fluorescence, 6 :12630 
Photochemical Reactions 
Semiempirical formula for the electric field dependence of 
geminate ion recombination fluorescence, 6 :12630 
Photoionization 
Semiempirical formula for the electric field dependence of 
geminate ion recombination fluorescence, 6 :12630 
ORGANIC SOLVENTS 
Hydrogenation 
Exxon donor solvent, coal liquefaction process development, 6 
:11903 
Nuclear Magnetic Resonance 
Recycle slurry oil characterization. Quarterly report No. 1, 
October 1-December 31, 1980, 6 :11885 (DOE/PC/30027— 
4) 
Recycling 
Recycle slurry oil characterization. Quarterly report No. 1, 
October 1-December 31, 1980, 6 :11885 (DOE/PC/30027— 
4) 
Sampling 
Recycle slurry oil characterization. Quarterly report No. 1, 
October 1-December 31, 1980, 6 :11885 (DOE/PC/30027— 
4) 
Viscosity 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
ORGANIC SULFUR COMPOUNDS 


See also SULFONES 
THIOPHENE 


Chemical Reaction Kinetics 
Study of precombustion methods of chemical coal cleaning, 6 
:11937 (DOE/PC/20083- -T1) 
Photolysis 
Vacuum ultraviolet photochemistry of tetrahydrothiophene 
and sulfolane, 6 :12628 (DOE/TIC—11399) 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 


OXY MODIFIED IN-SITU PROCESS 
Research Programs 


Environmental Policy 
ORO environmental management appraisals, 6 :12071 (CONF- 
8004 16—) 
Meetings 
Proceedings of the 1980 UCC-ND and GAT waste 
management seminar, 6 :12026 (CONF-800416—) 
Recommendations 
ORO environmental management appraisals, 6 :12071 (CONF- 
800416—) 
Waste Management 
Management of polychlorinated biphenyls at the ORGDP, 6 
:12791 (CONF-800416—) 
ORGDP hazardous materials management program, 6 :12031 
(CONF-800416—) 
Waste oil disposal at the Department of Energy facilities at 
Oak Ridge, Tennessee, 6 :12028 (CONF-800416—) 
Waste Oils 
Waste oil disposal at the Department of Energy facilities at 
Oak Ridge, Tennessee, 6 :12028 (CONF-800416—) 
Water Pollution Control 
RCW blowdown treatment at ORGDP for water pollution 
control, 6 :12740 (CONF-800416—) 
ORNL 
(Oak Ridge National Laboratory.) 
Air Pollution Monitors 
Design of the sulfur dioxide and particulate air monitoring 
network for the Oak Ridge National Laboratory fossil steam 
plant, 6 :12739 (CONF-800416—) 
Environmental Policy 
ORO environmental management appraisals, 6 :12071 (CONF- 
800416—) 
Meetings 
Proceedings of the 1980 UCC-ND and GAT waste 
management seminar, 6 :12026 (CONF-800416—) 
Recommendations 
ORO environmental management appraisals, 6 :12071 (CONF- 
8004 16—) 
Waste Management 
Waste oil disposal at the Department of Energy facilities at 
Oak Ridge, Tennessee, 6 :12028 (CONF-800416—) 
Waste oil management at the Oak Ridge National Laboratory, 
6 :12029 (CONF-800416—) 
Waste Oils 
Waste oil disposal at the Department of Energy facilities at 
Oak Ridge, Tennessee, 6 :12028 (CONF-800416—) 
Waste oil management at the Oak Ridge National Laboratory, 
6 :12029 (CONF-800416—) 
ORNL-PCA REACTOR 
Neutron Flux 
Supplementary neutron flux calculations for the ORNL pool 
critical assembly préssure vessel facility, 6 :12387 
(ORNL/TM—7602) 
OSCILLATORS 
Design 
High pressure reinjection COz oscillator, 6 :12665 
Performance 
High pressure reinjection COz oscillator, 6 :12665 
OSMIUM COMPLEXES 
Chemical Reactions 
Aspects of the hydrogenation of carbon disulfide by transition- 
metal cluster compounds. The reactions of carbon disulfide 
with hydridotriosmium-carbony] clusters, 6 :12616 
OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OUABAIN 
Biological Effects 
Na*, K*-ATPase in HeLa cells after prolonged growth in low 
K* or ouabain, 6 :12836 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERBURDEN 
Computerized Simulation 
Lumped mass modeling of overburden motion during explosive 
blasting, 6 :11985 (SAND—80-2413) 
OXY MODIFIED IN-SITU PROCESS 
Research 
Occidental vertical modified in situ process for the recovery of 
oil from oil shale. Phase II. Quarterly progress report, 





OXY MODIFIED IN-SITU PROCESS 
Research Programs 


September 1-November 30, 1979, 6 :11981 
(DOE/LC/10036—T2) 

Occidental vertical modified in situ process for the recovery of 
oil from oil shale. Phase II. Quarterly progress report, 
September 1, 1980-November 30, 1980, 6 :11982 
(DOE/LC/10036—T7) 

OXYGEN 
Atom-Molecule Collisions 

Hyperthermal molecular beam scattering: K—Oz ion/neutral 
product angular, energy, and branching ratio analysis, 6 
:13035 

Chemical Reaction Kinetics 

Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases, 6 :12621 
(COO—2944-5) 

Chemical Reactions 

Rate constants for the reactions of HO2 with OH and with 

HO:, 6 :12632 
Chemisorptien 

Electron-stimulated desorption studies of O on W(110): 
Discussion on the excitation mechanism and the binding sites 
of the O* -yielding species, 6 :12583 

Desorption 

Electron-stimulated desorption studies of O on W(110): 
Discussion on the excitation mechanism and the binding sites 
of the O* -yielding species, 6 :12583 

Diffusion 

Oxygen diffusion in hypostoichiometric uranium dioxide, 6 

:12572 (LBL—11905) 
Energy Spectra 

Abundances, energy and LET spectra of HZE particles in 

space, 6 :12989 (LBL—11220) 
Fine Structure 

Extended absorption fine structure studies above the carbon, 

nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
Ion-Molecule Collisions 

Charge exchange cross sections for Li” ions at 6 MeV, 6 

:13025 (LA—8682-MS) 
K Absorption 

Extended absorption fine structure studies above the carbon, 

nitrogen, oxygen, and fluorine K absorption edges, 6 :13050 
Measuring Methods 

Fossil Energy Program Progress report for December 1980, 6 

:11873 (ORNL/TM—7682) 
Production 

Industrial oxygen plants: a technology overview for users of 
coal gasification-combined-cycle systems, 6 :11886 (EPRI- 
AP—1674) 

OXYGEN 16 REACTIONS 
Alpha-Transfer Reactions 

Coincidence study of the ?7Al('*O, '*Ca)?’Al reaction at 65 

MeV, 6 :13120 (DOE/ER/01388—480) 
Breakup Reactions 

Coincidence study of the *7Al(*®O, '*Ca)?’Al reaction at 65 

MeV, 6 :13120 (DOE/ER/01388—480) 
Fragmentation 

Evidence for anomalous nuclei among relativistic projectile 

fragments at Bevalac energies, 6 :13136 (LBL—12120) 
Fusion Reactions 

Fusion measurements in light and medium mass heavy-ion 
reactions. Progress report, June 1, 1980-May 31, 1981, 6 
:13117 (DOE/ER/10420—2) 

OXYGEN 16 TARGET 
Proton Reactions 

Signatures of density dependence in the two-nucleon effective 

interaction near 150 MeV, 6 :13118 
OXYGEN 18 
Isotope Effects 

Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 

OXYGEN 18 REACTIONS 
Fusion Reactions 

Fusion measurements in light and medium mass heavy-ion 
reactions. Progress report, June 1, 1980-May 31, 1981, 6 
:13117 (DOE/ER/10420—2) 
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OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ENHANCEMENT RATIO 
Comparative Evaluations 
Hypoxic cell radiosensitizers and heavy charged particle 
radiations, 6 :12905 (LBL—11220) 
OXYGEN IONS 
Ion Spectroscopy 
Convoy electron production by | to 8.5 MeV/u highly ionized 
ions traversing polycrystalline solids and axial channels in 
gold, 6 :13021 (CONF-810109—1) 
Ion-Atom Collisions 
Charge transfer on multiply charged ions with hydrogen and 
helium: quantal calculations, 6 :13052 
OXYGEN PLANTS 
Design 
Industrial oxygen plants: a technology overview for users of 
coal gasification-combined-cycle systems, 6 :11886 (EPRI- 
AP—1674) 
Economics 
Industrial oxygen plants: a technology overview for users of 
coal gasification-combined-cycle systems, 6 :11886 (EPRI- 
AP—1674) 
Energy Consumption 
Industrial oxygen plants: a technology overview for users of 
coal gasification-combined-cycle systems, 6 :11886 (EPRI- 
AP—1674) 
Equipment 
Industrial oxygen plants: a technology overview for users of 
coal gasification-combined-cycle systems, 6 :11886 (EPRI- 
AP— 1674) 
Manuals 
Industrial oxygen plants: a technology overview for users of 
coal gasification-combined-cycle systems, 6 :11886 (EPRI- 
AP—1674) 
Safety Engineering 
Industrial oxygen plants: a technology overview for users of 
coal gasification-combined-cycle systems, 6 :11886 (EPRI- 
AP—1674) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Chemical Reactions 
Molecular beam chemiluminescence studies of the NO + Os 
reaction and modeling of global NOz distribution, 6 :12744 
(LBL—12106) 
Molecule-Molecule Collisions 
Vibrational relaxation of O; by H2O and D2O, 6 :13032 





PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
Low-Head Hydroelectric Power Plants 
Small-scale hydroelectric power in the Pacific Northwest: new 
impetus for an old energy source, 6 :12118 
(DOE/RA/23220—04) 
Residential Buildings 
Pacific Northwest residential energy survey: report for 
Bonneville Power Administration and Pacific Northwest 
Utilities Conference Committee, 6 :12441 (DOE/TIC— 
11406) 
Wind Power 
Wind resource assessment in the Northwest United States, 6 
:12322 (PNL-SA—8875) 
PACKED BED 
Convolution model of rock bed thermal storage units, 6 :12249 
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PADUCAH PLANT 
Air Pollution Control 
Alternate approach for meeting ambient gaseous fluoride 
standards, 6 :12737 (CONF-800416—) 
Environmental Policy 
ORO environmental management appraisals, 6 :12071 (CONF- 
800416—) 
Hazardous Materials Spills 
Spill control initiatives at Paducah, 6 :12813 (CONF-800416—) 
Meetings 
Proceedings of the 1980 UCC-ND and GAT waste 
management seminar, 6 :12026 (CONF-800416—) 
Oil Spills 
Spill control initiatives at Paducah, 6 :12813 (CONF-800416—) 
Pollution Control 
Spill control initiatives at Paducah, 6 :12813 (CONF-800416—) 
Recommendations 
ORO environmental management appraisals, 6 :12071 (CONF- 
800416—) 
Waste Management 
Consolidation of waste disposal activities at the PGDP, 6 
:12030 (CONF-800416—) 
Smelter pretreatment and pollution controls, 6 :12738 (CONF- 
800416—) 
PALEONTOLOGY 
Information Systems 
Paleontological data processing with an HBDS data bank at 
the Universite Pierre et Marie Curie, 6 :13280 
PANCREAS 
Isodose Curves 
Heavy charged-particle treatment planning, 6 :12876 (JLBL— 
11220) 
Radiation Dose Distributions 
Heavy-ion radiography applied to charged particle 
radiotherapy, 6 :12879 (LBL—11220) 
PARABOLIC DISH COLLECTORS 
Optics 
Optical analysis of paraboloidal concentrators, 6 :12238 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
Optics 
Optical analysis of paraboloidal concentrators, 6 :12238 
PARABOLIC TROUGH COLLECTORS 
Mathematical Models 
Analytical model and performance data for a cylir.drical 
parabolic collector, 6 :12234 (BDX—613-2559) 
Performance 
Analytical model and performance data for a cylindrical 
parabolic collector, 6 :12234 (BDX—613-2559) 
PARAFFIN 
Fischer-Tropsch Synthesis 
Fluidized bed pyrolysis to gases containing olefirs, 6 :12141 
(COO—2982-63) 
Latent Heat Storage 
Simulation of four pure conduction paraffin-wax freezing 
experiments, 6 :12399 (ORNL/CSD—74) 
Solidification 
Simulation of four pure conduction paraffin-wax freezing 
experiments, 6 :12399 (ORNL/CSD—74) 
Thermal Conductivity 
Simulation of four pure conduction paraffin-wax freezing 
experiments, 6 :12399 (ORNL/CSD—74) 
PARATHORMONE 
Metabolism 
Parathyroid hormone-sensitive adenylate cyclase system in 
plasma membranes of rat liver, 6 :12871 
PARTICLE KINEMATICS 
WKB Approximation 
Coherent states for general potentials. VI. Conclusions about 
the classical motion and the WKB approximation, 6 :13153 
PARTICLE TRACKS 
Energy Density 
Energy transfer from heavy particles, 6 :12634 (LBL—11220) 


PEPTIDES 
Quantitative Chemical Analysis 


PASSIVE SOLAR HEATING SYSTEMS 
Codes 
SOLCOST-PASSIVE solar energy design program: User's 
Guide, 6 :12223 (DOE/ET/20102—T1) 


SOLCOST-PASSIVE solar energy design program: User's 
Guide, 6 :12223 (DOE/ET/20102—T1) 
PATTERN RECOGNITION 


Interferometry 
Classification of cultured mammalian cells by shape analysis 
and pattern recognition, 6 :12859 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PDP COMPUTERS 


pment Interfaces 
THC: a simple high-performance local network (CDC 6000, 
PDP-11, VAX/580, IBM 4331), 6 :12110 (LBL—11426) 
PDX DEVICES 
tion 


PDX experimental results, 6 :13232 (PPPL—1740) 
PEARL SPAR 
See DOLOMITE 
PEAT 
Bib! 

Low-rank coal publications contributed by Grand Forks 
Energy Technology Center, United States Department of 
Energy, 1939-1979, 6 :11872 (GFETC/IC—80/1) 

Data Compilation 

Basic data on Soviet energy branches, 6 :11874 (RAND/N— 

1332-DOE) 
Reserves 

Basic data on Soviet energy branches, 6 :11874 (RAND/N— 

1332-DOE) 
Resource Assessment 

Peat resource estimation in South Carolina. First quarterly 

report (year 2), 6 :11923 (DOE/ET/14694—T3) 
Technology Utilization 

Low-rank coal publications contributed by Grand Forks 
Energy Technology Center, United States Department of 
Energy, 1939-1979, 6 :11872 (GFETC/IC—80/1) 

PECTINS 
Structural Chemical Analysis 

Structure of plant cell walls. X. Rhamnogalacturonan I, a 
structurally complex pectic polysaccharide in the walls of 
suspension-cultured sycamore cells, 6 :12892 

PENNSYLVANIA 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Land Reclamation 

Uranium Mill Tailings Remedial Action Program. Annual 

status report, 6 :12064 (DOE/NE—0011) 
Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Water Resources 

Section 13(b) water assessment report: coal liquefaction 
demonstration plant near Morgantown, WV, 6 :11917 
(DOE/EV/03201—T3) 

PENTANE 
Radiolysis 

Structure of solvated electrons in 3-methylpentane glass. 
Second-moment electron spin resonance analysis of 
specifically deuterated 3-methylpentanes, 6 :12638 

PENTENES ; 
Hot Atom Chemistry 

High energy halogen atom reactions activated by nuclear 
transformations. Progress report, February 15, 1980- 
February 14, 1981, 6 :12640 (COO— 1617-64) 

PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDES 
Quantitative Chemical Analysis 

Thin-layer peptide mapping: quantitative analysis and 

sequencing at the nanomole level, 6 :12839 





PEPTIDES 
Structural Chemical Analysis 


Structural Chemical Analysis 
Thin-layer peptide mapping: quantitative analysis and 
sequencing at the nanomole level, 6 :12839 
PEROXIDASES 
Electron pathways in catalase and peroxidase enzymic 
catalysis. Metal and macrocycle oxidations of iron 
porphyrins and chlorins, 6 :12623 
PEROXIDES 
Photolysis 
Photosensitized dissociation of di-tert-butyl peroxide. Energy 
transfer to a repulsive excited state, 6 :12629 
PERSONNEL 
See also ASTRONAUTS 
Availability 
Construction labor assessment for solvent-refined-coal project 
II at phase zero, 6 :11890 (ORAU—175) 
Construction labor assessment for coal gasification plant 
Murphy Hill, Alabama, 6 :11894 (TVA/OCD/COM—$81/1) 
Chemotherapy 
Deposition of plutonium in the lung of a worker following an 
accidental inhalation exposure, 6 :12070 (PNL-SA—8105) 
Contamination 
Deposition of plutonium in the lung of a worker following an 
accidental inhalation exposure, 6 :12070 (PNL-SA—8105) 
Decontamination 
Deposition of plutonium in the lung of a worker following an 
accidental inhalation exposure, 6 :12070 (PNL-SA—8105) 
Education 
Construction labor assessment for solvent-refined-coal project 
II at phase zero, 6 :11890 (OQRAU—175) 
PESTICIDES 
Air Pollution 
Investigation of the persistence and replication of nuclear 
polyhedrosis viruses in vertebrate and insect cell cultures by 
the use of hybridization techniques, 6 :12731 (PB—80- 
202427) 
Health Hazards 
Investigation of the persistence and replication of nuclear 
polyhedrosis viruses in vertebrate and insect cell cultures by 
the use of hybridization techniques, 6 :12731 (PB—80- 
202427) 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Enhanced Recovery 
Study of foreign technologies relating to the exploitation of 
heavy oil reserves, 6 :11957 (UCRL—15311) 
Inventories 
Short-term energy outlook. Volume II. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 
Maritime Transport 
Regulatory analysis and environmental impact statement. 
Regulations to implement the results of the international 
conference on tanker safety and pollution prevention. Final 
report, 6 :11965 (AD-A—085460) 
Prices 
Short-term energy outlook. Volume II. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 
Transport 
Choosing offshore pipeline routes: problems and solutions. 
Final report, 6 :12416 (PB—80-205842) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
Leasing 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Final 
environmental statement, 6 :11962 (PB—80-201742) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. OCS sale No. 48. Volume 2. 
Final environmental statement, 6 :11963 (PB-—80-201759) 

Proposed 1979 outer continental shelf oil and gas lease sale 
offshore southern California. Volume 3. OCS sale No. 48. 
Final environmental statement, 6 :11964 (PB—80-201767) 
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PETROLEUM DISTILLATES 
Consumption Rates 
Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 
790(V ol.3)) 
PETROLEUM PRODUCTS 
See also GASOLINE 
Demand Factors 
Short-term energy outlook. Volume II. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 
Prices 
Short-term energy outlook. Volume II. Methodology (STIFS: 
Short-Term Integrated Forecasting System), 6 :12407 
(DOE/EIA—0202/4-2) 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
Subsidies 
State of competition in gasoline marketing. Book I. A study of 
refiner subsidization. Book II. An analysis of the subpoenaed 
documents (as required by Title III of the Petroleum 
Marketing Practices Act). Final report, 6 :11958 
(DOE/PE—0026) 
Waste Processing 
Evaluation of ammonia ‘fixation’ components in actual refinery 
sour waters. Final report Mar 76-Nov 77, 6 :11961 (PB—80- 
203623) 
Waste Water 
Evaluation of ammonia ‘fixation’ components in actual refinery 
sour waters. Final report Mar 76-Nov 77, 6 :11961 (PB—80- 
203623) 
Water Pollution Control 
Evaluation of ammonia ‘fixation’ components in actual refinery 
sour waters. Final report Mar 76-Nov 77, 6 :11961 (PB—80- 
203623) 
PHANTOMS 
Biomedical Radiography 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
Computerized Tomography 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
PHASE TRANSFORMATIONS 
Domain Structure 
Ferrovlectric domain structure of Pb(Zr s52Ti 48)Os, 6 :12573 
(LBL—11939) 
Epitaxy 
Epitaxial crystallization from a melt: A surface molecular- 
dynamics study, 6 :13146 
PHENOL 
Chemical Reactions 
Fossil Snergy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
PHENYLE“HYLENE 
See STYRENE 
PHI4-FIELD THEORY 
Renormalization 
Non-perturbative quantum field theory, 6 :13115 
PHONONS 
Dispersion Relations 
Lattice dynamics and low-frequency excitations of transition- 
metal hydrides: NbD/sub x/, NbH/sub x/, and TaD/sub x/, 
6 :12597 
PHOSPHATES 
Interfering Elements 
Phosphate interference in the cadmium reduction analysis of 
nitrate, © :12810 
PHOSPHATID ES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
Biochemical Reaction Kinetics 
Interaction of human plasma high density lipoprotein HDL2 
with synthetic saturated phosphatidylcholines, 6 :12846 
Interaction cf human plasma high-density lipoprotein 
HDL/sub 2b/ with discoidal complexes of 
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dimyristoylphosphatidylcholine and apolipoprotein A-I, 6 
12848 
PHOSPHORUS 
Intestinal Absorption 
Intestinal absorption of calcium and phosphorus, 6 :12895 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
See also RNA-ASE 
Enzyme Activity 
Stimulation of dark CO. fixation by ammonia in isolated 
mesophyll cells of Papaver somniferum L., 6 :12851 
PHOTOACOUSTIC SPECTROSCOPY 
Measuring Methods 
Condensed matter photoacoustic spectroscopy and detection 
using gas phase signal generation, 6 :13141 (IS-M—306) 
Uses 
Condensed matter photoacoustic spectroscopy and detection 
using gas phase signal generation, 6 :13141 (IS-M—306) 
PHOTOCHEMICAL ENERGY STORAGE 
Materials 
Solar energy utilization by carbanion photolysis, 6 :12192 
PHOTOCHEMISTRY 
Colliding Beams 
Studies with crossed laser and molecular beams, 6 :12633 
Laser Radiation 
Studies with crossed laser and molecular beams, 6 :12633 
PHOTOELECTROCHEMICAL CELLS 
See also PHOTOGALVANIC CELLS 
Photoelectrochemical cells, 6 :12194 
PHOTOEMISSION 
(Photon-induced emission) 
Diffraction 
Normal emission photoelectron diffraction studies at Stanford 
Synchrotron Radiation Laboratory, 6 :12586 
PHOTOGALVANIC CELLS 
Photochemical Reactions 
Solar energy utilization by carbanion photolysis, 6 :12192 
PHOTOGRAPHS 
See IMAGES 
PHOTOLUMINESCENCE 
Sputtered oxide/indium phosphide junctions and indium 
phosphide surfaces, 6 :12188 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 
Bibliographies 
Multiphoton bibliography, 1979, 6 :13028 (NBS-LP— 
92(Suppl.2)) 
PHOTON-MOLECULE COLLISIONS 
Bibliographies 
Multiphoton bibliography, 1979, 6 :13028 (NBS-LP— 
92(Suppl.2)) 
Dissociation 
Studies with crossed laser and molecular beams, 6 :12633 
PHOTON-PHOTON INTERACTIONS 
Charmed Meson Resonances 
Two photon production of charm states - a charmonium 
calculation, 6 :13086 (SLAC-PUB—2485) 
PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Stimulation of dark CO: fixation by ammonia in isolated 
mesophyll cells of Papaver somniferum L., 6 :12851 
Biological Pathways 
Biochemical transformations, 6 :12139 (CONF-800482—) 
Electron Transfer 
Primary electron acceptors in plant photosynthesis, 6 :12838 
Energy Efficiency 
Biochemical transformations, 6 :12139 (CONF-800482—) 
Reaction Intermediates 
Primary electron acceptors in plant photosynthesis, 6 :12838 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Cost 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 


PION MINUS REACTIONS 
Branching Ratio 


Environmental Impacts 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 
Performance 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 
PHOTOVOLTAIC POWER SUPPLIES 
Design 
Integrated residential photovoltaic array development. 
Quarterly report No. 1, 6 :12200 (DOE/JPL/955894—1) 
Photovoltaic flat plate application experiment on a New 
England Telephone Company switching station. Phase I, 
October 1, 1978-March 31, 1979. Final report, 6 :12199 
(DOE/ET/23059—1) 
Solar photovoltaic power system for a radio station, 6 :12195 
(COO—4094-85) 
SOLCOST-PHOTOVOLTAIC solar energy design program: 
User's Guide, 6 :12197 (DOE/ET/20108—T3) 
Economic Analysis 
Photovoltaic flat plate application experiment on a New 
England Telephone Company switching station. Phase I, 
October 1, 1978-March 31, 1979. Final report, 6 :12199 
(DOE/ET/23059—1) 
SOLCOST-PHOTOVOLTAIC solar energy design program: 
User’s Guide, 6 :12197 (DOE/ET/20108—T3) 
System integration issues of residential solar photovoltaic 
systems, 6 :12201 (DOE/RA/29349—01) 
Economics 
Solar powered electrodialysis. Part I. Design of a solar 
powered electrodialysis system for desalting remote, brackish 
water sources. Final report, 6 :12202 (PB—80-203805) 
Field Tests 
Materials, Processes and Testing Laboratory. Technical 
progress report, March-June 1980, 6 :12198 
(DOE/ET/20279—114) 
Interconnected Power Systems 
System integration issues of residential solar photovoltaic 
systems, 6 :12201 (DOE/RA/29349—01) 
PHYSICAL RADIATION EFFECTS 
Mathematical Models 
Point-defect clustering during irradiation (Metals), 6 :12591 
PHYSICS 


See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
SOLID STATE PHYSICS 


Data Compilation 
Data compilations in physics: survey and needs, 6 :12977 
Documentation 
Computerization of research journais: significance to numeric 
data users, 6 :13271 
Research Programs 
Biological and medical research with accelerated heavy ions at 
the Bevalac, 1977-1980 (Lead abstract), 6 :12903 (LBL— 
11220) 
PHYTOPLANKTON 
See also ALGAE 
Metabolism 
4 ,gregation of organic matter by pelagic tunicates, 6 :12809 
PICEANCE CREEK BASIN 
Land Reclamation 
Revegetation research on oil shale lands in the Piceance Basin, 
6 :11914 (COO—4018-5) 
PINCH DEVICES 
Mathematical Models 
Comments on the critical issues for a high-density gas- 
embedded z-pinch CTR reactor concept, 6 :13222 (LA— 
8680-MS) 
PION CONDENSATION 
Density 
Pion condensation, density isomers and anisotropic pressures, 6 
:13104 (LBL—12108) 
PION MINUS REACTIONS 
Branching Ratio 
Branching ratios for stopped pions in deuterium, 6 :13022 
(COO—3539-14) 





PION MINUS-PROTON INTERACTIONS 
Branching Ratio 


PION MINUS-PROTON INTERACTIONS 
Cross Sections 
Fitted channels 7p pa pm* 7 and 7 ~ p2a* 2m” at 
147 GeV/c incident momentum, 6 :13084 (INIS-mf—5797) 
PION PLUS-PROTON INTERACTIONS 
Exchange Interactions 
Search for narrow p-barp states produced by meson exchange, 
6 :13079 
PION REACTIONS 
Inelastic Scattering 
Comparison of pion- and photon-induced reactions on '*C, 6 
13119 
Research Programs 
Nuclear structure at intermediate energies. Progress report, 
April 1, 1980-March 31, 1981 (Bonner Nuclear Labs., Rice 
Univ., 4/1/80-3/31/81), 6 :13063 (DOE/ER/01316—204) 
PIONS 
See also PIONS NEUTRAL 
Particle Production 
Study of single-pion production by weak neutral currents in 
low-energy vd interactions, 6 :13074 
PIONS NEUTRAL 
Radiative Decay 
New measurement of the Dalitz-decay branching ratio of the 
a°, 6 :13077 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 


See also ALASKA GAS PIPELINE 
SLURRY PIPELINES 


Environmental Impacts 
Choosing offshore pipeline routes: problems and solutions. 
Final report, 6 :12416 (PB—80-205842) 
Offshore Sites 
Choosing offshore pipeline routes: problems and solutions. 
Final report, 6 :12416 (PB—80-205842) 
Planning 
Choosing offshore pipeline routes: problems and solutions. 
Final report, 6 :12416 (PB—80-205842) 
PIPES 
Design 
Concepts for a bottom-mounted buoyant, stab-in cold water 
pipe for the OTEC program, 6 :12215 
(DOE/NOAA/OTEC—13) 
Dynamic Loads 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—8) 
Static Loads 
NOAA/DOE CWP structural analysis package, 6 :12214 
(DOE/NOAA/OTEC—8) 
PITUITARY GLAND 
Delayed Radiation Effects 
Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL—11220) 
Local Irradiation 
Focal lesions in the central nervous system (Beagles; rabbits; 
patients), 6 :12882 (LBL—11220) 
PLANNING 
Computer Codes 
User's guide to PSS and OPS, 6 :13254 (ORNL/ENG/TM— 
20) 
PLANT GROWTH 
Geographical Variations 
Phenology of desert shrubs in southern Nye County, Nevada, 
6 :12788 
Optimization 
Biochemical transformations, 6 :12139 (CONF-800482—) 
Seasonal Variations 
Phenology of desert shrubs in southern Nye County, Nevada, 
6 :12788 
PLANTS 


See also ALGAE 
GRASS 
SHRUBS 
TREES 
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Comparative carbohydate storage and utilization patterns in 
the submersed macrophytes, Myriophyllum spicatum and 
Vallisneria americana, 6 :12811 


Population Dynamics 
Distribution of Balsamorhiza rosea in Rattlesnake Hills with 
respect to various environmental factors, 6 :12939 (PNL- 
SA—8237) 
Residual effects of supplemental moisture on the plant 
populations of plots in the northern Mojave Desert, 6 :12789 
vity 


Comparative carbohydate storage and utilization patterns in 
the submersed macrophytes, Myriophyllum spicatum and 
Vallisneria americana, 6 :12811 

Residual effects of supplemental moisture on the plant 
populations of plots in the northern Mojave Desert, 6 :12789 

Spatial Distribution 
Role of pioneer species in revegetation of disturbed desert 
areas, 6 :12790 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 


See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 


Electric Conductivity 
Unreliable data: its impact in modelling MHD power- 
generating devices, 6 :12429 
Electromagnetic Radiation 
Backscattering of electromagnetic waves from electrostatic 
waves in a magnetized plasma, 6 :13202 
Emission 
Plasma effects in high frequency radiative transfer, 6 :13177 
(UCID— 18913) 
Equilibrium 
Force free equilibria in toroidal geometry, 6 :13190 
Guiding-Center Approximation 
Motion of a charged particle in a nearly axisymmetric 
magnetic field, 6 :13160 (DOE/ER/03077—169) 
Hamiltonian Function 
Hamiltonian maps in the complex plane, 6 :13173 (PPPL— 
1744) 
Ion-Atom Collisions 
Collisional processes of interest in the MFE plasma research. 
Progress report No. 1, 6 :13164 (DOE/ET/53025—T1) 
Kinetic Equations 
Gyroelastic fluids, 6 :13179 (UCRL—S53101) 
Unified kinetic theory in toroidal systems, 6 :13168 
(DOE/ET/53088—4) 
Thermonuclear Ignition 
Thermonuclear burn in wall-confined plasmas, 6 :13208 
PLASMA CONFINEMENT 
Transport Theory 
Bumpy torus transport in the low collision frequency limit, 6 
213185 
PLASMA DIAGNOSTICS 
Far Infrared Radiation 
Development of a far infrared scattering system as a tokamak 
diagnostic tool, 6 :13206 
Information Needs 
Modelling ultraviolet radiation sources and the upper 
atmosphere: critical data needs, 6 :13057 


Plasma density measuremerts using FM—CW millimeter wave 
radar techniques, 6 :13192 
PLASMA HEATING 


See also HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 


Numerical investigation of the two stream instability and 
resonant heating of an inhomogeneous, axisymmetric, plasma 
column, 6 :13204 

Plasma Waves 

Lower-hybrid propagation cones and tail heating of electrons 

and ions, 6 :13182 
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PLASMA INSTABILITY 
Boltzmann-Vlasov Equation 
Stability analysis of cylindrical Vlasov equilibria, 6 :13203 
Poisson Equation 
Stability analysis of cylindrical Vlasov equilibria, 6 :13203 
Rotation 
Plasma rotation in reversed-field theta pinches, 6 :13188 
PLASMA SHEET 
Dynamics 
Observations on plasma sheet dynamics during magnetospheric 
substorms, 6 :13003 
Magnetic Fields 
Interplanetary magnetic field changes and the magnetotail, 6 
212993 
Kinetics 
Substorms and magnetospheric energy transfer processes, 6 
:13018 
Magnetic Fields 
Observations on plasma sheet dynamics during magnetospheric 
substorms, 6 :13003 
Spatial Distribution 
Electric fields and currents in the Earth’s magnetosphere, 6 
:13007 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Hybrid Resonance 
Geometric optics of lower hybrid waves in nonuniform 
plasmas, 6 :13194 
Interactions 
Collisicnal effects on electrostatic waves in isotropic plasmas, 6 
13210 
Magnetohydrodynamics 
Ballooning and interchange stability in axisymmetric field 
reversed equilibria, 6 :13183 
Nonlinear Problems 
Lower-hybrid propagation cones and tail heating of electrons 
and ions, 6 :13182 
PLATINUM 
Catalytic Effects 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 3rd quarterly report, July- 
September 1980, 6 :12431 (DOE/NASA/0176—80/3) 
Chemical Preparation 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 3rd quarterly report, July- 
September 1980, 6 :12431 (DOE/NASA/0176—80/3) 
PLT DEVICES 
(Princeton Large Torus.) 
Impurities 
Unresolved dielectronic satellites of the resonance line of 
heliumlike iron (Fe XXV), 6 :13174 (PPPL—1751) 
Neutral Beam Sources 
Neutral beam injection on the PLT tokamak, 6 :13231 
(PPPL—1730) 
PLUMES 
Environmental Transport 
Studies on mathematical models for characterizing plume and 
drift behavior from cooling towers. Volume 5. Mathematical 
model for multiple-source (multiple-tower) cooling tower 
drift dispersion, 6 :12742 (EPRI-CS—1683(Vol.5)) 
PLUTONIUM 
Alpha Spectroscopy 
Determination of plutonium in air and smear samples, 6 :12610 
(Y—2237) 
Chelating Agents 
Synthesis and therapeutic testing of mono- and dialkyl esters of 
pentetic (diethylenetriaminepentaacetic) acid for 
decorporation of polymeric plutonium, 6 :12887 
Environmental Exposure Pathway 
Environmental consequences of postulated plutonium releases 
from General Electric Company Vallecitos Nuclear Center, 
Vallecitos, California, as a result of severe natural 
phenomena, 6 :12068 (PNL—3683) 


Plutonium leachability from alternative transuranic incinerator 
ash waste forms, 6 :12025 (BNL—28845) 


Radioecological Concentration 
Comparison of borehole neutron activation systems for direct 
assay of plutonium, 6 :12796 (RHO-SA—182) 
PLUTONIUM 238 
Radioisotope Heat Sources 
General-purpose heat source project and space nuclear safety 
and fuels program. Progress report, September 1980, 6 
:12093 (LA—8714-PR) 
General-purpose heat source project and space nuclear safety 
and fuels program. Progress report, August 1980, 6 :12092 
(LA—8713-PR) 
Space nuclear safety and fuels program. Progress report, 
October 1980, 6 :12094 (LA—8715-PR) 
Space nuclear safety and fuels program. Progress report, 
November 1980, 6 :12095 (LA—8735-PR) 
PLUTONIUM 239 
Environmental Transport 
Influence of several soil components and their interaction on 
plutonium extractability from a calcareous soil, 6 :12799 
Leaching 
Single-pass continuous-flow leach test of PNL 76-68 glass: 
some selected Bead Leach I results, 6 :12060 (UCRL— 
85405) 
Radioecological Concentration 
Analysis of core soil and water samples from the Cactus Crater 
Disposal Site at Enewetak atoll, 6 :12798 (UCID—18935) 
Solvent Extraction 
Influence of several soil components and their interaction on 
plutonium extractability from a calcareous soil, 6 :12799 
PLUTONIUM 240 
Radioecological Concentration 
Analysis of core soil and water samples from the Cactus Crater 
Disposal Site at Enewetak atoll, 6 :12798 (UCID—18935) 
PLUTONIUM ALLOYS 
Lattice Parameters 
X-ray diffraction studies of binary plutonium. Uranium alloys: 
an interim report, 6 :12579 (UCID— 18922) 
Microstructure 
X-ray diffraction studies of binary plutonium. Uranium alloys: 
an interim report, 6 :12579 (UCID—18922) 
PLUTONIUM DIOXIDE 
Clearance 
Deposition of plutonium in the lung of a worker following an 
accidental inhalation exposure, 6 :12070 (PNL-SA—8105) 
Inhalation 
Deposition of plutonium in the lung of a worker following an 
accidental inhalation exposure, 6 :12070 (PNL-SA—8105) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT MUTATIONS 
See GENE MUTATIONS 
POLAR CUSP 
Electric Currents 
IMF changes and polar-cap electric fields and currents, 6 
:12992 
Motion 
Control of the magnetopause by the interplanetary magnetic 
field, 6 :13013 
Dayside aurora, a signature of the dayside cusp and its 
correlation with substorm currents, 6 :13005 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLARIZED TARGETS 
Fabrication 
High energy physics. Progress report, March 1, 1980-February 
28, 1981 (Bonner Nuclear Labs., Rice Univ., 3/1/80- 
2/28/81), 6 :13064 (DOE/ER/05096—8) 
POLLEN 
Deposition 
Trajectory analysis of wet and dry deposited pollens from 
distant sources, 6 :12730 (BNL—28980) 
POLLUTION CONTROL 


See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 





Cost 
Costs of environmental control processes for low Btu coal 
gasification plants, 6 :11922 
POLLUTION CONTROL EQUIPMENT 


See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Maintenance 
Management and technical procedures for operation and 
maintenance of air pollution control equipment, 6 :12745 
(PB—80-198575) 
Manuals 
APTI (Air Pollution Training Institute) course 413: control of 
particulate emissions, instructor's guide, 6 :12766 (PB—80- 
208895) 
Meetings 
Inter-Industry Emission Control Program 2 (IIEC-2). Program 
report No. 2, 6 :12553 
Operation 
Management and technical procedures for operation and 
maintenance of air pollution control equipment, 6 :12745 
(PB—80-198575) 
Performance 
Control of copper smelter fugitive emissions. Final report Mar 
76-Oct 79, 6 :12682 (PB—80-203227) 
Reviews 
Survey of air pollution control technology, research and 
development; public and private roles in undertaking and 
stimulating innovation: survey of eight air pollution control 
technology innovations. Final report, 6 :12746 (PB—80- 
199177) 
Technology Assessment 
Study of automotive emission control technology: emissions 
from future in-use vehicles, 1980-1985. Interim report No. 6, 
6 :12552 (PB—80-210230) 
POLLUTION REGULATIONS 
Public Opinion 
Incentives for technological innovation in air pollution 


reduction: an ETIP policy research series. Volume 4: 
analysis of the rationale and public comment regarding 
EPA's proposed regulation on regional consistency. Final 
report, 6 :12412 (PB—80-203730) 

POLORIDAL DIVERTOR EXPERIMENT 


See PDX DEVICES 
POLYCYCLIC AROMATIC HYDROCARBONS 
Gas Chromatography 
Formation and transformation of organic species emitted from 
oil shale processing, 6 :11988 (DOE/EV/04960—6) 
Mass Spectroscopy 
Formation and transformation of organic species emitted from 
oil shale. processing, 6 :11988 (DOE/EV/04960—6) 
POLYESTERS 
Fibers 
Fiber felts as low-density struct“ral materials, 6 :12569 (LA— 
8570) 
Fiber felts as low density structural materials, 6 :12570 (LA- 
UR—80-3423) 
Leaching 
Plutonium leachability from alternative transuranic incinerator 
ash waste forms, 6 :12025 (BNL—28845) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also ELASTOMERS 
Cost-effective polymer applications in solar-energy 
development, 6 :12190 
POLYNOMIALS 
Asymptotic Solutions 
Zeros of Jacobi polynomials P/sub n//sup (a/sub n/,B/sub 
n/)/(x), 6 :13264 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYSTYRENE 
Chromatography 
High performance size exclusion chromatography. VI. 
Evaluation of the weight coordinate, 6 :12602 (MHSMP— 
81-15) 
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Molecular Weight 
High performance size exclusion chromatography. VI. 
Evaluation of the weight coordinate, 6 :12602 (MHSMP— 
81-15) 
PONDS 
See LAKES 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPLARS 
Photosynthesis 
Winter season corticular photosynthesis in Cornus florida, 
Acer rubrum, Quercus alba, and Liriodendron tulipifera, 6 
:12896 
POPULATIONS 
See also HUMAN POPULATIONS 
Diet 
Hormonal adaptation to the stresses imposed upon sodium 
balance by pregnancy and lactation in the Yanomama 
Indians: a culture without salt, 6 :12942 
POROSITY 
Mathematical Models 
Note on the meaning of storage coefficient, 6 :12786 
POROUS MATERIALS 
Two-Phase Flow 
Application of the gamma-beam attenuation technique to the 
measurement of liquid saturation for two-phase flows in 
porous media, 6 :12678 (SAND—80-2433) 
PORPHYRINS 


See also CHLOROPHYLL 
PEROXIDASES 


Electron pathways in catalase and peroxidase enzymic 
catalysis. Metal and macrocycle oxidations of iron 
porphyrins and chlorins, 6 :12623 

PORTLAND CEMENT 
Leaching 

Plutonium leachability from alternative transuranic incinerator 

ash waste forms, 6 :12025 (BNL—28845) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Environmental Policy 

ORO environmental management appraisals, 6 :12071 (CONF- 

8004 16—) 
Meetings 

Proceedings of the 1980 UCC-ND and GAT waste 

management seminar, 6 :12026 (CONF-800416—) 
Recommendations 

ORO environmental management appraisals, 6 :12071 (CONF- 

8004 16—) 
POSITRON DETECTION 
Diagnostic Uses 
High energy beams of radioactive nuclei and their biomedical 
applications, 6 :12880 (LBL—11220) 
POSITRONIUM 
Radiative Decay 
Radiative corrections to parapositronium decay, 6 :13056 
Reviews 
Recent experimental advances in positronium research, 6 
:13047 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Atom-Molecule Collisions 

Hyperthermal molecular beam scattering: K—O: ion/neutral 
product angular, energy, and branching ratio analysis, 6 
:13035 

Biological Accumulation 

Passive accumulation of magnesium, sodium, and potassium by 

chick calvaria, 6 :12854 
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POTASSIUM COMPOUNDS 
Impurities 

Measurement of trace elements in KH2PO, crystals by x-ray 

fluorescence spectrometry, 6 :12596 (UCID—18942) 
POTASSIUM IONS 
Biological Effects 

Na*, K*-ATPase in HeLa cells after prolonged growth in low 

K* or ouabain, 6 :12836 
Translocation 

Na*, K*-ATPase in HeLa cells after prolonged growth in low 

K* or ouabain, 6 :12836 
POTASSIUM NITRATES 
Corrosive Effects 

Corrosion of 304SS by molten NaNO3-KNO; in a thermal 

convection loop, 6 :12207 (SAND—80-8856) 
POTTING MATERIALS 
Surveys 

Investigation of test methods, material properties, and 
processes for solar cell encapsulants. Eighteenth quarterly 
progress report, August 12-November 12, 1980, 6 :12161 
(DOE/JPL/954527—80/17) 

POWER PLANTS 
See also FUEL CELL POWER PLANTS 
MHD POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLAN7S 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
Comparative Evaluations 

Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 1, summary of 
central-station technologies, 6 :12124 (ANL/EES-TM— 
121(Vol.1)) 

Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 

Government Policies 

Community Energy Systems and the Law of Public Utilities. 

Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Site Selection 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—S55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 

Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 

Community Energy Systems and the Law of Public Utilities. 
Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 


Thermal Poliution 


Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Community Enezgy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE ’CS/20289—98) 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 

99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

Thermal Pollution 

Regional inferences based on water quality monitoring data. 

Technical report, 6 :12821 (PB—80-199698) 





POWER PLANTS 
Thermal Pollution 


POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
MAINE YANKEE REACTOR 
SAN ONOFRE-1 REACTOR 


Specifications 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 
Tables 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Control Systems 
Scheduling and coordination of multiple dynamic systems. 
Technical report, 6 :12362 (AD-A—085752) 
Electrical Insulation 
Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 
Electrical Insulators 
Study of the effects of accidentally released carbon/graphite 
fibers on electric power equipment. Program final report, 
June 5, 1978-June 5, 1980, 6 :12363 (DOE/RA/29193—1) 
Optimization 
Scheduling and coordination of multiple dynamic systems. 
Technical report, 6 :12362 (AD-A—085752) 
POWER TRANSMISSION LINES 
Flashover 
New studies of the transient glow discharge in parallel 
electrode gaps, 6 :12364 
Glow Discharges 
New studies of the transient glow discharge in paralle] 
electrode gaps, 6 :12364 
PRECIPITATION SCAVENGING 
Standardized Terminology 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PRESSURE GAGES 
Performance 
Pressure measurements of nonplanar stress waves, 6 :12718 
(LA-UR—81-658) 
Tandem pressure measurements in a hostile environment, 6 
:12727 (SAND—81-0442C) 
PRESSURE SUPPRESSION 
Data Processing 
Processing techniques for data from the GKSS pressure 
suppression experiments, 6 :12392 (UCID—18954) 
Transients 
Steam chugging in a boiling water reactor pressure-suppression 
system, 6 :12394 
PRESSURE VESSELS 
Fabrication 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter 
technical progress report for period ending September 28, 
1980, 6 :12644 (DOE/ET/13511—T4) 
Gas Flow 
Optimizing nonuniform finite-difference grids for boundary 
regions in transient transport problems, 6 :12671 (SAND— 
81-8204) 
Welded Joints 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter 
technical progress report for period ending September 28, 
1980, 6 :12644 (DOE/ET/13511—T4) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRINCETON LARGE TORUS 
See PLT DEVICES 
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PROBES 
Internal combustion engine sampling probes: an experimental 
study of sample-gas origins and flow disturbances, 6 :12536 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION REACTORS 
(For the production of fissile materials only; see also 
IRRADIATION REACTORS.) 
Specifications 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 
Tables 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 
PROFESSIONAL PERSONNEL 
See also ASTRONAUTS 
Income 
Comparison of Compensation paid scientists and engineers in 
research and development. DOE National Survey of 
Compensation, 1980 data, 6 :13253 (DOE/AD—0027/3) 
PROJECTILES 
Impact Shock 
Pressure measurements of nonplanar stress waves, 6 :12718 
(LA-UR—81-658) 
PROLACTIN 
See LTH 
PROMETHIUM 149 
Energy Levels 
Single-proton states in '*°Pm, 6 :13127 
PROPANE 
Pyrolysis 
Laser schlieren, shock tube studies of high temperature 
hydrocarbon pyrolysis rates. Progress report, June 1, 1980- 
January 31, 1981, 6 :12622 (DOE/ER/04759—3) 
PROPHASE 
See MITOSIS 
PROPORTIONAL COUNTERS 
See also WALL-LESS COUNTERS 
Comparative Evaluations 
Microdosimetry research, 6 :13138 (LBL—11220) 
Performance 
Use of the small proportional counter for carbon 14 
measurement in 10 milligram carbon samples, 6 :12715 
(BNL—28506) 
PROTECTION 
See SAFETY 
PROTEINS 


See also LIPOPROTEINS 
METALLOTHIONEIN 
PEPTIDES 


Biosynthesis 
Reguation of induced thionein gene expression in cultured 
mammalian cells: effects of protein synthesis .nhibition on 
translatable thionein mRNA levels in regulatory variants of 
the CHO cell, 6 :12867 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTO-CLEO STELLARATORS 
Current Density 
Current density profile measurements in the proto-cleo 
torsatron, 6 :13198 
PROTON DETECTION 
Multiwire Proportional Chambers 
Recoil proton detector using cylindrical multiwire proportional 
chambers with delay-line cathode readouts, 6 :12710 
PROTON REACTIONS 
Fragmentation 
Observation of high-momentum protons from limiting target 
fragmentation, 6 :13080 
Inelastic Scattering 
Signatures of density dependence in the two-nucleon effective 
interaction near 150 MeV, 6 :13118 
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Pair Production 

Measurement of the continuum of dimuons produced in high- 

energy proton-nucleus collisions, 6 :13088 
Quasi-Elastic Scattering 

Energy dissipation process for 100-MeV protons and the 

nucleon-nucleon interactions in nuclei, 6 :13124 
Spallation 

Phenomenological model for particle production from the 
collisions of nucleons and pions with fissile elements at 
medium energies, 6 :13129 (ORNL/TM—7528) 

PROTON-ANTINEUTRON INTERACTIONS 
Annihilation 

Measurement of the antineutron-proton cross section at low 

energy, 6 :13075 
Total Cross Sections 
Measurement of the antineutron-proton cross section at low 
energy, 6 :13075 
PROTON-ANTIPROTON INTERACTIONS 
Research Programs 
Anti-pp program at Fermilab, 6 :13096 
PROTON-DEUTERON INTERACTIONS 
Elastic Scattering 

Small angle proton-proton and proton-deuteron elastic 

scattering at 800 MeV, 6 :13068 (LA—8648-T) 
PROTON-NEUTRON INTERACTIONS 
Elastic Scattering 

Measurement of the spin parameters A and A/sub nn/ in n-p 
and p-p elastic scattering at 6 GeV/c, 6 :13065 
(DOE/ER/05096—8) 

Research Programs 

High energy physics. Progress report, March 1, 1980-February 
28, 1981 (Bonner Nuclear Labs., Rice Univ., 3/1/80- 
2/28/81), 6 :13064 (DOE/ER/05096—8) 

Scattering ..mplitudes 

Small angle proton-proton and proton-deuteron elastic 

scattering at 800 MeV, 6 :13068 (LA—8648-T) 
PROTON-PROTON INTERACTIONS 
Asymmetry 

Energy dependent study of pp — pnz* using polarized proton 

beams, 6 :13066 (DOE/ER/05096—8) 
Elastic Scattering 

Energy dependence of spin-spin effects in p-p elastic scattering 
at 90°/sub c.m./, 6 :13076 

Measurement of the spin parameters A and A/sub nn/ in n-p 
and p-p elastic scattering at 6 GeV/c, 6 :13065 
(DOE/ER/05096—8) 

Small angle proton-proton and proton-deuteron elastic 
scattering at 800 MeV, 6 :13068 (LA—8648-T) 

Research Programs 

High energy physics. Progress report, March 1, 1980-February 
28, 1981 (Bonner Nuclear Labs., Rice Univ., 3/1/80- 
2/28/81), 6 :13064 (DOE/ER/05096—8) 

Nuclear structure at intermediate energies. Progress report, 
Apzil 1, 1980-March 31, 1981 (Bonner Nuclear Labs., Rice 
Univ., 4/1780-3/31/81), 6 :13063 (DOE/ER/01316—204) 

Scattering Amplitudes 

Small angle proton-proton and proton-deuteron elastic 

scattering at 800 MeV, 6 :13068 (LA—8648-T) 
PROTONS 
Acceleration 

Collective acceleration of protons in relativistic electron beam 

propagation in evacuated drift tubes, 6 :13039 


Collective acceleration of protons in relativistic electron beam 
propagation in evacuated drift tubes, 6 :13039 
Transmission 
Phenomenological model for particle production from the 
collisions of nucleons and pions with fissile elements at 
medium energies, 6 :13129 (ORNL/TM—7528) 
PROTOZOA 


See also ZOOPLANKTON 
Colony Formation 
Effect of island size, distance, and epicenter maturity on 
colonization in freshwater protozoan communities, 6 :12808 
PSYCHOLOGY 
See BEHAVIOR 


PUBLIC BUILDINGS 
Building Codes 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Energy Conservation 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Radiation Monitoring 

Radiological surveys of properties in the Middlesex, New 
Jersey area. Final report, 6 :12066 (DOE/EV— 
0005/1(Suppl.)) 

Renewable Energy Sources 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Water Heaters 

Energy conservation regulations for new nonresidential 
buildings. Guide to service water heaters, Division Seven, 6 
:12448 (P—400-80-071) 

PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Government Policies 

Community Energy Systems and the Law of Public Utilities. 

Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Legal Aspects 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289--55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289--82) 

Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 

Community Energy Systems and the Law of Public Utilities. 
Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 
(DOE/CS/20289—T1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 





PUBLIC UTILITIES 
Legal Aspects 


Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 

99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

Permits 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 
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Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 
Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. lowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Pubiic Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 
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Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 

99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

Rate Structure 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 


Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 


Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289 

99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

Regulations 

Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—55) 

Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 

Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 

Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 

Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 

Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 





Regulations 


Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Community Energy Systems and the Law of Public Utilities. 

Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusctts, 6 :12496 
(DOE/CS/20289—75) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T 1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289--88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :1252' (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 
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Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 
99) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

Residential Conservation Service Program: expansion to 
multifamily and commercial buildings. Environmental 
Impact Statement; draft supplement, 6 :12439 (DOE/EIS— 
0050-DS) 

PUROMYCIN 
Side Effects 

Reguation of induced thionein gene expression in cultured 
mammalian cells: effects of protein synthesis inhibition on 
translatable thionein mRNA levels in regulatory variants of 
the CHO cell, 6 :12867 

PWR TYPE REACTORS 


See also MAINE YANKEE REACTOR 
SAN ONOFRE-1 REACTOR 


Containment Buildings 
CSQ calculations of Hz detonations in Zion and Sequoyah, 6 
:12391 (SAND—81-0361C) 
Fuel Cycle 
Assessment of non-backfittable concepts to improve PWR 
uranium utilization, 6 :12377 (BAW—1644) 
Industrial assessment of nonbackfittable PWR design 
modifications. Final report, 6 :12378 (CEND—385) 
Fuel Management 
Industrial assessment of nonbackfittable PWR design 
modifications. Final report, 6 :12378 (CEND—385) 
Fuel Rods 
Thermal performance of annular-coated and sphere-pac LWR 
fuel rod designs, 6 :12368 (PNL-SA—8747) 
LPCI 
LWR design decision methodology: Phase II. Final report, 6 
:12390 (ALO—133) 
Reactor Accidents 
CSQ calculations of Hz detonations in Zion and Sequoyah, 6 
:12391 (SAND—81-0361C) 
PYRAZINES 
Electronic Structure 
Localized excitations in pyrazine and p-benzoquinone. A 
valence bond model, 6 :13036 
Excited States 
Localized excitations in pyrazine and p-benzoquinone. A 
valence bond model, 6 :13036 
PYRIDINE 
Denitrification 
Hueckel theory examination of the hydrodenitrogenation of 
pyridine, 6 :11987 
PYROLYTIC CARBON 
Fabrication 
Method for fabricating thin films of pyrolytic carbon (Patent), 
6 :12607 
Vapor Deposited Coatings 
Method for fabricating thin films of pyrolytic carbon (Patent), 
6 :12607 
PYROXENES 
Chemical Composition 
Cation vacancies and the crystal chemistry of breakdown 
reactions in kimberlitic omphacites, 6 :12968 
Vacancies 
Cation vacancies and the crystal chemistry of breakdown 
reactions in kimberlitic omphacites, 6 :12968 


Q 
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QUADRUPOLE LINACS 
Beam Bunching 
Three-dimensional space charge calculation method, 6 :12687 
(LA-UR—81-341) 
Beam Focusing Magnets 
Matching bunched beams to alternating gradient focusing 
systems, 6 :12688 (LA-UR—81-342) 
QUANTUM CHROMODYNAMICS 
Chirality 
Chiral chains for lattice quantum chromodynamics at N/sub 
c/=, 6 :13109 
Fireball Model 
Research in theoretical physics. Annual report, April 1, 1980- 
March 31, 1981, 6 :13103 (DOE/ER/03285—38) 
Gluon Model 
Quarks and gluons in low-p/sub T/ physics, 6 :13105 (SLAC- 
PUB—2607) 
Instantons 
QCD and instantons at finite temperature, 6 :13112 
Jet Model 
Constraints from jet calculus on quark recombination, 6 :13111 
Phase Transformations 
QCD and instantons at finite temperature, 6 :13112 
Spin 
Spin effects in perturbative quantum chromodynamics, 6 :13106 
(SLAC-PUB—2656) 
Strong-Coupling Model 
Quantum chromodynamics on a tetrahedron at N/sub c/= oo, 
6 :13110 
Temperature Dependence 
QCD and instantons at finite temperature, 6 :13112 
Weak-Coupling Model 
Quantum chromodynamics on a tetrahedron at N/sub c/= 0, 
6 :13110 
QUANTUM ELECTRODYNAMICS 
Gauge Invariance 
Note of the Fried—Yennie gauge, 6 :13113 
Infrared Divergences 
Note of the Fried—Yennie gauge, 6 :13113 
Renormalization 
Note of the Fried—Yennie gauge, 6 :13113 
Self-Energy 
Note of the Fried—Yennie gauge, 6 :13113 
QUANTUM FIELD THEORY 


See also LAGRANGIAN FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 


Variational Methods 
Time-dependent variational principle in quantum field theory, 
6 :13114 
QUANTUM MECHANICS 
Harmonic Oscillator Models 
Inequivalence of the classes of classical and quantum harmonic 
potentials: proof by example, 6 :13152 
Locality 
Locality and reality, 6 :13154 
Series Expansion 
SO(2,1) Algebra and large N expansion in quantum mechanics, 
6 :13155 
QUARKS 
Mass 
New estimate of quark mass parameters, 6 :13100 
Where is the top quark?, 6 :13094 
Recombination 
Constraints from jet calculus on quark recombination, 6 :13111 
QUASARS 
Galaxy Nuclei 
Collimation of relativistic jets from quasars, 6 :12982 
Jets 
Collimation of relativistic jets from quasars, 6 :12982 
Luminosity 
Collimation of relativistic jets from quasars, 6 :12982 
Red Shift 
The arrow of time in the dynamic theory, 6 :13157 (LA—8690- 
MS) 
Relativity Theory 
Ccllimation of, relativistic jets from quasars, 6 :12982 


QUERCUS 

See OAKS 
QUINONE 

See BENZOQUINONES 


RADIATION ACCIDENTS 
Environmental Impacts 
Environmental consequences of postulated plutonium releases 
from General Electric Company Vallecitos Nuclear Center, 
Vallecitos, California, as a result of severe natural 
phenomena, 6 :12068 (PNL—3683) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 


See also DIELECTRIC TRACK DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SCINTILLATION COUNTERS 


Background Radiation 
Natural contamination in radionuclide detection systems, 6 
:12713 (PNL-SA—8989) 
Contamination 
Natural contamination in radionuclide detection systems, 6 
:12713 (PNL-SA—8989) 
Radiation Sources 
Natural contamination in radionuclide detection systems, 6 
:12713 (PNL-SA—8989) 
RADIATION INJURIES 
Biological Repair 
Dose response for rat skin tumors induced by single and split 
doses of argon ions, 6 :12920 (LBL—11220) 
Physiology 
Focal lesions in the central nervous system (Beagles; rabbits; 
patients), 6 :12882 (LBL—11220) 
Radioinduction 
Repair-misrepair model of cell survival, 6 :12911 (LBL— 
11220) 
Synergism 
Repair-misrepair model of cell survival, 6 :12911 (LBL— 
11220) 
RADIATION MONITORING 
Comparative Evaluations 
Grand Junction remedial action program. Analysis of currently 
approved and proposed procedures for establishing eligibility 
for remedial action. Final report, 6 :12778 
(DOE/EV/01621—T1) 
Quality Control 
Statistical aspects of determining compliance with radiation 
standards, 6 :12069 (PNL-SA—8320) 
RADICALS 
See also ALKYL RADICALS 
HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
METHYLENE RADICALS 
Identification of the phenylcyclohexadieny] radical in the 
irradiated benzene crystal (9 MeV electron beams), 6 :12639 
Thermodynamic Properties 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases, 6 :12621 
(COO—2944-5) 
RADIO EQUIPMENT 
Photovoltaic Power Supplies 
Solar photovoltaic power system for a radio station, 6 :12195 
(COO—4094-85) 
Radiation Hardening 
Probabilistic approach to EMP assessment, 6 :12729 (UCRL— 
52804(Rev.1)) 
Vulnerability 
Probabilistic approach to EMP assessment, 6 :12729 (UCRL— 
52804(Rev.1)) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 





RADIO EQUIPMENT 
Vulnerability 


RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Flocculation 
Behavior of contained radioactive suspensions, 6 :12393 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also RADIOACTIVE WASTES 
Air Transport 

Aviation safety: hazardous materials handling. Hearing before 
a Subcommittee of the Committee on Government 
Operations, House of Representatives, Ninety-Sixth 
Congress, Second Session, 6 :12898 

Remote Handling 

History of remote handling at the Los Alamos Scientific 

Laboratory, 6 :12649 
RADIOACTIVE WASTE DISPOSAL 
Environmental Impacts 

Geologic investigations of the WIPP Site: overview and issues, 

6 :12058 (SAND—81-0201C) 
Geologic Deposits 

Basalt aquifer identification correlation and sampling activities. 
History of wells, DB-12, DB-13, DB-14, 6 :12057 (RHO- 
LD—138) 

Basalt Waste Isolation Project reference conditions for long- 
term risk assessment calculations, 6 :12055 (RHO-BWI-LD— 
36) 

Parametric study of geohydrologic performance characteristics 
for geologic waste repositories, 6 :12037 (DP—1555) 

Single-pass continuous-flow leach test of PNL 76-68 glass: 
some selected Bead Leach I results, 6 :12060 (UCRL— 
85405) 

Thermal/mechanical properties of Pomona member basalt: full- 
scale heater test No. | (area 1), 6 :12054 (RHO-BWI-C—77) 

United States National Waste Terminal Storage argillaceous 
rock studies, 6 :12033 (CONF-810217—6) 

Waste Isolation Program Evaluation Assistance. Third 
quarterly technical progress report, 6 :12059 (UCID—18796- 
80-3) 

Health Hazards 

PRESTO low-level waste transport and risk assessment code, 6 

:12065 (CONF-810217—4) 
High-Level Radioactive Wastes 

Basalt Waste Isolation Project reference conditions for long- 
term risk assessment calculations, 6 :12055 (RHO-BWI-LD— 
36) 

Information Systems 

PRESTO low-level waste transport and risk assessment code, 6 

:12065 (CONF-810217—4) 
Low-Level Radioactive Wastes 

PRESTO low-level waste transport and risk assessment code, 6 
:12065 (CONF-810217—4) 

Proposed siting criteria for the arid shallow-land burial of solid 
low-level radioactive wastes, 6 :12063 (RHO-LD—81) 

Radiation Hazards 

Geologic investigations of the WIPP Site: overview and issues, 
6 :12058 (SAND—81-0201C) 

Health effects of low-level radiation, 6 :12901 (CONF- 
800416—) 

Research Programs 

Waste Isolation Program Evaluation Assistance. Third 
quarterly technical progress report, 6 :12059 (UCID—18796- 
80-3) 


Risk Assessment 
Geologic investigations of the WIPP Site: overview and issues, 
6 :12058 (SAND—81-0201C) 
PRESTO low-level waste transport and risk assessment code, 6 
:12065 (CONF-810217—4) 
Site Selection 
Parametric study of geohydrologic performance characteristics 
for geologic waste repositories, 6 :12037 (DP—1555) 
Proposed siting criteria for the arid shallow-land burial of solid 
low-level radioactive wastes, 6 :12063 (RHO-LD—81) 
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Test Facilities 
Los Alamos Experimental Engineering Waste Burial Facility: 
design considerations and preliminary experimental plan, 6 
:12043 (LA-UR—81-535) 
Underground Disposal 
Geologic investigations of the WIPP Site: overview and issues, 
6 :12058 (SAND—81-0201C) 
Proposed siting criteria for the arid shallow-land burial of solid 
low-level radioactive wastes, 6 :12063 (RHO-LD—81) 
RADIOACTIVE WASTE FACILITIES 
Bench-Scale Experiments 
Design and installation of a laboratory-scale system for 
radioactive waste treatment, 6 :12049 (PNL-SA—8236) 
Startup of the remote laboratory-scale waste-treatment facility, 
6 :12047 (PNL—3554) 
Criticality 
Criticality calculations and criticality monitoring studies of the 
slagging pyrolysis incinerator facility, 6 :12067 (LA—8336- 
MS) 
Design 
Design and installation of a laboratory-scale system for 
radioactive waste treatment, 6 :12049 (PNL-SA—8236) 
Startup of the remote laboratory-scale waste-treatment facility, 
6 :12047 (PNL—?2554) 
Off-Gas Systems 
High-level waste vitrification off-gas cleanup technology, 6 
:12050 (PNL-SA—8289) 
Performance Testing 
Startup of the remote laboratory-scale waste-treatment facility, 
6 :12047 (PNL—3554) 
Risk Assessment 
Basalt Waste Isolation Project reference conditions for long- 
term risk assessment calculations, 6 :12055 (RHO-BWI-LD— 
36) 
Seals 
Assessment of the effect of a bentonite seal on groundwater 
storage in underlying waste disposal trenches at Oak Ridge 
National Laboratory, 6 :12046 (ORNL/TM—7416) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Proceedings of the 1980 UCC-ND and GAT waste 
management seminar, 6 :12026 (CONF-800416—) 
Government Policies 
Federal government information handbook: formerly utilized 
sites remedial action program, 6 :12075 (DOE/OR/20769— 
T14) 
Low-Level Radioactive Wastes 
Consolidation of waste disposal activities at the PGDP, 6 
:12030 (CONF-800416—) 
RADIOACTIVE WASTE PROCESSING 
Bench-Scale Experiments 
Design and installation of a laboratory-scale system for 
radioactive waste treatment, 6 :12049 (PNL-SA—8236) 
Calcination 
Pilot-plant development of an electrolytic: second-cycle waste 
calcination flowsheet, 6 :12040 (ENICO—1045) 
High-Level Radioactive Wastes 
Design and installation of a laboratory-scale system for 
radioactive waste treatment, 6 :12049 (PNL-SA—8236) 
Long-term high-level waste technology. Composite quarterly 
technical report, July-September 1980, 6 :12036 (DP—80- 
157-3) 
Ion Exchange 
Ion exchange processes for decontaminating alkaline 
radioactive waste, 6 :12039 (DP-MS—80-91) 
Pilot Plants 
Pilot-plant development of an electrolytic: second-cycle waste 
calcination flowsheet, 6 :12040 (ENICO— 1045) 
Pyrolysis 
Criticality calculations and criticality monitoring studies of the 
slagging pyrolysis incinerator facility, 6 :12067 (LA—8336- 
MS) 
Research Programs 
Long-term high-level waste technology. Composite quarterly 
technical report, July-September 1980, 6 :12036 (DP—80- 
157-3) 
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Solidification 

Design and installation of a laboratory-scale system for 
radioactive waste treatment, 6 :12049 (PNL-SA—8236) 

Ion exchange processes for decontaminating alkaline 
radioactive waste, 6 :12039 (DP-MS—80-91) 

Long-term high-level waste technology. Composite quarterly 
technical report, July-September 1980, 6 :12036 (DP—80- 
157-3) 

Startup of the remote laboratory-scale waste-treatment facility, 
6 :12047 (PNL—3554) 

RADIOACTIVE WASTE STORAGE 
Feasibility Studies 

Geophysical well-log measurements in three drill holes at Salt 

Valley, Utah, 6 :12062 (USGS-OFR—81-36) 
Geologic Deposits 

Thermal and thermomechanical data from in situ heater 
experiments at Stripa, Sweden. Technical Information 
Report No. 29, 6 :12044 (LBL—11477) 

High-Level Radioactive Wastes 

Flood potential of Topopah Wash and tributaries, eastern part 
of Jackass Flats, Nevada Test Site, southern Nevada, 6 
:12061 (USGS-OFR—80-963) 

Salt removal from tanks containing high-level radioactive 
waste, 6 :12038 (DP-MS—80-56) 

Radionuclide Migration 

Use of simple transport equations to estimate waste package 

performance requirements, 6 :12056 (RHO-BWI-SA—65) 
Salt Deposits 

Geophysical well-log measurements in three drill holes at Salt 

Valley, Utah, 6 :12062 (USGS-OFR—81-36) 
Simulation 

Avery Island heater tests: temperature measurements for the 

first 300 days, 6 :12045 (ONWI—190(1)) 
Tanks 

Salt removal from tanks containing high-level radioactive 

waste, 6 :12038 (DP-MS—80-56) 
Temperature Gradients 


Avery Island heater tests: temperature measurements for the 
first 300 days, 6 :12045 (ONWI—190(1)) 
RADIOACTIVE WASTES 


See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 


Delayed Neutron Analysis 
Test results for the FAST Facility Delayed Neutron 
Interrogator source transfer system, 6 :12087 (LA—8684- 
MS) 
Regulations 
Management of solid waste, 6 :12072 (CONF-800416—) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Research Programs 
Bevalac biomedical facility, 6 :12701 (LBL—11220) 
Biological and medical research with accelerated heavy ions at 
the Bevalac, 1977-1980 (Lead abstract), 6 :12903 (LBL— 
11220) 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
RADIOCARBON DATING 
See CARBON 14 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES 
Fabrication 
General-purpose heat source project and space nuclear safety 
and fuels program. Progress report, September 1980, 6 
:12093 (LA—8714-PR) 
General-purpose heat source project and space nuclear safety 
and fuels program. Progress report, August 1980, 6 :12092 
(LA—8713-PR) 
Space nuclear safety and fuels program. Progress report, 
October 1980, 6 :12094 (LA—8715-PR) 
Space nuclear safety and fuels program. Progress report, 
November 1980, 6 :12095 (LA—8735-PR) 


Research Programs 

General-purpose heat source project and space nuclear safety 
and fuels program. Progress report, September 1980, 6 
:12093 (LA—8714-PR) 

General-purpose heat source project and space nuclear safety 
and fuels program. Progress report, August 1980, 6 :12092 
(LA—8713-PR) 

Space nuclear safety and fuels program. Progress report, 
October 1980, 6 :12094 (LA—8715-PR) 

Space nuclear safety and fuels program. Progress report, 
November 1980, 6 :12095 (LA—8735-PR) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also DELAYED NEUTRON PRECURSORS 
Radioecological Concentration 
Animal investigation program 1978 annual report: Nevada Test 
Site and vicinity, 6 :12794 (DOE/DP/0059—038) 
RADIOLYSIS 
Radioinduction 
Radiation chemistry of heavy particles, 6 :12635 (LBL—11220) 
RADIOMETERS 
Design 
Solar spectral measurements and modeling, 6 :12122 
(SERI/TR—642-1013) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Mathematical Models 

Fundamental approach to the analysis of radionuclide transport 
resulting from fluid flow through jointed media, 6 :12797 
(SAND—80-0457) 

Statistical Models 
TRAN-STAT statistics for environmental studies, No. 13, 6 
:12828 (PNL-SA—9051) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Comparative Evaluations 

Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Evaluation 

Clinical results in heavy particle radiotherapy, 6 :12875 
(LBL—11220) 

Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL—11220) 

Implementation 
Implementation plan for radiation therapy services in 
southeastern Wisconsin, 6 :12872 (HRP—0902212/0) 
Pion Beams 
PIGMI technology, 6 :12683 (LA-UR—80-3044) 
Planning 

Heavy charged-particle treatment planning, 6 :12876 (LBL— 
11220) 

Heavy-ion radiography applied to charged particle 
radiotherapy, 6 :12879 (LBL—11220) 

High energy beams of radioactive nuclei and their biomedical 
applications, 6 :12880 (LBL—11220) 

Research Programs 

Bevalac biomedical facility, 6 :12701 (LBL—11220) 

Biological and medical research with accelerated heavy ions at 
the Bevalac, 1977-1980 (Lead abstract), 6 :12903 (LBL— 
11220) 

International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 

Side Effects 

Clinical results in heavy particle radiotherapy, 6 :12875 

(LBL—11220) 





RADIUM 
Side Effects 


RADIUM 
Radiation Monitoring 
Radon-gas extraction and counting system for analyzing radon 
and radium in groundwater in seismically active areas, 6 
:12964 (UCRL—53088) 
RADON 
Air Pollution Control 
Radon control by multilayer earth barriers. 1. Modeling of 
moisture and density effects on radon diffusion from uranium 
mill tailings, 6 :12052 (PNL-SA—8854) 
Diffusion 
Radon control by multilayer earth barriers. 1. Modeling of 
moisture and density effects on radon diffusion from uranium 
mill tailings, 6 :12052 (PNL-SA—8854) 
Indoor Air Pollution 
Radon: a bibliography, 6 :12779 (LBL—12200) 
Radiation Monitoring 
Radon-gas extraction and counting system for analyzing radon 
and radium in groundwater in seismically active areas, 6 
:12964 (UCRL—53088) 
RAIN 
See also ACID RAIN 
Qualitative Chemical Analysis 
Some observations of organic constituents in rain above and 
below a forest canopy, 6 :12772 
RANKINE CYCLE ENGINES 
Design 
Development of a thermally driven direct acting organic 
Rankine pump, 6 :12203 (DOE/ET/01893—1) 
RAPID TRANSIT SYSTEMS 
Site Surveys 
Field evaluation of advanced methods of subsurface 
exploration for transit tunneling. Final report Sep 78-Dec 79, 
6 :12677 (PB—80-200496) 
Tunnels 
Field evaluation of advanced methods of subsurface 
exploration for transit tunneling. Final report Sep 78-Dec 79, 
6 :12677 (PB—80-200496) 
RATE STRUCTURE 
Regulations 
Community Energy Systems and the Law of Public Utilities. 
Volume Three. Alabama, 6 :12482 (DOE/CS/20289—S55) 
Community Energy Systems and the Law of Public Utilities. 
Volume Four. Alaska, 6 :12483 (DOE/CS/20289—56) 
Community Energy Systems and the Law of Public Utilities. 
Volume Five. Arizona, 6 :12484 (DOE/CS/20289—57) 
Community Energy Systems and the Law of Public Utilities. 
Volume Nine. Connecticut, 6 :12485 (DOE/CS/20289—61) 
Community Energy Systems and the Law of Public Utilities. 
Volume Ten. Delaware, 6 :12486 (DOE/CS/20289—62) 
Community Energy Systems and the Law of Public Utilities. 
Volume Eleven. Florida, 6 :12487 (DOE/CS/20289—63) 
Community Energy Systems and the Law of Public Utilities. 
Volume Fifteen. Illinois, 6 :12491 (DOE/CS/20289—67) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twelve. Georgia, 6 :12488 (DOE/CS/20289—64) 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirteen. Hawaii, 6 :12489 (DOE/CS/20289—65) 
Community Energy Systems and the Law of Public Utilities. 
Volume Fourteen. Idaho, 6 :12490 (DOE/CS/20289—66) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-one. Maine, 6 :12494 (DOE/CS/20289—73) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-seven. Missouri, 6 :12499 
(DOE/CS/20289—79) 
Community Energy Systems and the Law of Public Utilities. 
Volume Thirty. Nevada, 6 :12501 (DOE/CS/20289—82) 
Community Energy Systems and the Law of Public Utilities. 
Volume Sixteen. Indiana, 6 :12492 (DOE/CS/20289—68) 
Community Energy Systems and the Law of Public Utilities. 
Volume Seventeen. Iowa, 6 :12493 (DOE/CS/20289—69) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-two. Maryland, 6 :12495 
(DOE/CS/20289—74) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-three. Massachusetts, 6 :12496 
(DOE/CS/20289—75) 
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Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-five. Minnesota, 6 :12497 
(DOE/CS/20289—77) 

Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-four. Michigan, 6 :12522 

(DOE/CS/20289—T1) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-six. Mississippi, 6 :12498 
(DOE/CS/20289—78) 

Community Energy Systems and the Law of Public Utilities. 
Volume Twenty-eight. Montana, 6 :12500 
(DOE/CS/20289—80) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-six. North Dakota, 6 :12505 
(DOE/CS/20289—88) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-nine. Oregon, 6 :12508 (DOE/CS/20289— 
91) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty. Pennsylvania, 6 :12509 (DOE/CS/20289— 
92) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DOE/CS/20289— 
96) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-one. New Hampshire, 6 :12502 
(DOE/CS/20289—83) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-two. New Jersey, 6 :12503 
(DOE/CS/20289—84) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-three. New Mexico, 6 :12504 
(DOE/CS/20289—85) 

Community Energy Systems and the Law of Public Utilities. 
Volume Thirty-seven. Ohio, 6 :12506 (DOE/CS/20289—89) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 

Community energy systems and the law of public utilities. 
Volume thirty-eight. Oklahoma. Final report of a study of 
the impacts of regulations affecting the acceptance of 
integrated community energy systems, 6 :12507 
(DOE/CS/20289—90) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 

99) 


Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

RDF 


See REFUSE DERIVED FUELS 
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REACTION INTERMEDIATES 
Scavenging 
Radiation chemistry of heavy particles, 6 :12635 (LBL—11220) 
REACTOR CORES 
Heat Transfer 
CORTRAN code user manual (LMFBR), 6 :12374 (PNL— 
3684) 
Hydraulics 
CORTRAN code user manual (LMFBR), 6 :12374 (PNL— 
3684) 
REACTOR MATERIALS 
(See also specific materials.) 
Fracture Properties 
Reactor steels studies. Final report, July 1974-December 1977 
(LMFBR), 6 :12375 (UCLA—34P177-26) 
Mechanical Properties 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
Tensile Properties 
Reactor steels studies. Final report, July 1974-December 1977 
(LMFBR), 6 :12375 (UCLA—34P177-26) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
Decision Making 
LWR design decision methodology: Phase II. Final report, 6 
:12390 (ALO—133) 
REACTOR SITING 
See SITE SELECTION 
REACTORS 


See also IRRADIATION REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 


Radiation Hazards 
Health effects of low-level radiation, 6 :12901 (CONF- 
8004 16—) 
RECOIL CHEMISTRY 
See HOT ATOM CHEMISTRY 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECREATIONAL VEHICLES 
Fuel Economy 
Energy conservation potential of off-highway recreational 
motor vehicles. Report to the congress, 6 :12459 (PB—80- 
208408) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Combustion 

Burning refuse-derived fuel in a 50 MW utility boiler, 6 :12337 
(EPRI-WS—79-225) 

Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 6 :12332 (EPRI-WS—79-225) 

Myth of burning RDF in a utility boiler, 6 :12339 (EPRI-WS— 
79-225) 

Performance of the grate-modified suspension fired boiler at 
Ames, Iowa while burning refuse-derived fuel and coal 
mixtures, 6 :12334 (EPRI-WS—79-225) 

Supplemental firing of refuse-derived fuel at Wisconsin 
Electric Power Company, 6 :12335 (EPRI-WS—79-225) 

Combustion Products 

Correlation of fuel ash composition with boiler operation, 6 

:12333 (EPRI-WS—79-225) 
Corrosive Effects 

Corrosion probe evaluation of boiler tube materials during 
cofiring of prepared refuse and coal, 6 :12336 (EPRI-WS— 
79-225) 

Meetings 

Seminar proceedings: municipal solid waste as a utility fuel, 6 

:12331 (EPRI-WS—79-225) 


Production 

Comparison of three generic RDF technologies, 6 :12344 
(EPRI-WS—79-225) 

Impact of trommel screening on the quality of refuse-derived 
fuel, 6 :12676 (EPRI-WS—79-225) 

Northeastern Oklahoma energy and resource recovery system, 
6 :12340 (EPRI-WS—79-225) 

Quality Control 

Impact of trommel screening on the quality of refuse-derived 

fuel, 6 :12676 (EPRI-WS—79-225) 
REFUSE-FUELED POWER PLANTS 
Boiler Fuels 

Burning refuse-derived fuel in a 50 MW utility boiler, 6 :12337 
(EPRI-WS—79-225) 

City of Newark Resource Recovery Program, 6 :12342 (EPRI- 
WS—79-225) 

Commonwealth Edison’s experience with burning refuse- 
derived fuels, 6 :12338 (EPRI-WS—79-225) 

Corrosion probe evaluation of boiler tube materials during 
cofiring of prepared refuse and coal, 6 :12336 (EPRI-WS— 
79-225) 

Description and status of proposed refuse-to-steam project: 
Brooklyn Navy Yard, N.Y.C., 6 :12343 (EPRI-WS—79-225) 

Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 6 :12332 (EPRI-WS—79-225) 

Myth of burning RDF in a utility boiler, 6 :12339 (EPRI-WS— 
79-225) 

Northeastern Oklahoma energy and resource recovery system, 
6 :12340 (EPRI-WS—79-225) 

Performance of the grate-modified suspension fired boiler at 
Ames, Iowa while burning refuse-derived fuel and coal 
mixtures, 6 :12334 (EPRI-WS—79-225) 

Planned garbage burning in McIntosh No. 3, 6 :12341 (EPRI- 
WS—79-225) 

Supplemental firing of refuse-derived fuel at Wisconsin 
Electric Power Company, 6 :12335 (EPRI-WS—79-225) 

Wood waste as a power plant fuel in the Ozarks. Final report, 
6 :12348 (PB—80-201577) 

Economic Analysis 

City of Newark Resource Recovery Program, 6 :12342 (EPRI- 

WS—79-225) 
Environmental Impacts 

Comparison of three generic RDF technologies, 6 :12344 
(EPRI-WS—79-225) 

EPA's activities in energy from waste, 6 :12347 (EPRI-WS— 
79-225) 

Feasibility Studies 

Comparison of three generic RDF technologies, 6 :12344 
(EPRI-WS—79-225) 

Myth of burning RDF in a utility boiler, 6 :12339 (EPRI-WS— 
79-225) 

Northeastern Oklahoma energy and resource recovery system, 
6 :12340 (EPRI-WS—79-225) 

Meetings 

Seminar proceedings: municipal solid waste as a utility fuel, 6 

:12331 (EPRI-WS—79-225) 
Operation 

Commonwealth Edison's experience with burning refuse- 
derived fuels, 6 :12338 (EPRI-WS—79-225) 

Planned garbage burning in McIntosh No. 3, 6 :12341 (EPRI- 
WS—79-225) 

Performance 

Commonwealth Edison's experience with burning refuse- 
derived fuels, 6 :12338 (EPRI-WS—79-225) 

Supplemental firing of refuse-derived fuel at Wisconsin 
Electric Power Company, 6 :12335 (EPRI-WS—79-225) 

Planning 

City of Newark Resource Recovery Program, 6 :12342 (EPRI- 
WS—79-225) 

Description and status of proposed refuse-to-steam project: 
Brooklyn Navy Yard, N.Y.C., 6 :12343 (EPRI-WS—79-225) 

Northeastern Oklahoma energy and resource recovery system, 
6 :12340 (EPRI-WS—79-225) 

TVA activities in resource recovery, 6 :12345 (EPRI-WS—79- 
225) 





Research Programs 


Research Programs 

EPA’s activities in energy from waste, 6 :12347 (EPRI-WS— 

79-225) 
Reviews 

Refuse-to-energy programs in the municipal utilities, 6 :12346 

(EPRI-WS—79-225) 
Steam Generators 

Correlation of fuel ash composition with boiler operation, 6 
:12333 (EPRI-WS—79-225) 

Performance of the grate-modified suspension fired boiler at 
Ames, Iowa while burning refuse-derived fuel and coal 
mixtures, 6 :12334 (EPRI-WS—79-225) 

Technology Assessment 
TVA activities in resource recovery, 6 :12345 (EPRI-WS—79- 
225) 

REGION IV 

See SOUTHEAST REGION 
REGION VIII 

See ROCKY MOUNTAIN REGION 
REGION X 

See PACIFIC NORTHWEST REGION 
REGOLITH 

See OVERBURDEN 
REMOTE HANDLING 

History of remote handling at the Los Alamos Scientific 

Laboratory, 6 :12649 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
WIND POWER 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Financial Incentives 

Analysis of the results of Federal incentives used to stimulate 

energy production, 6 :12408 (PNL—3422(Exec.Summ.)) 
RESEARCH AND TEST REACTORS 
Specifications 

Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 

Tables 

Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 

RESEARCH PROGRAMS 
Budgets 

Secretary's annual report to Congress. Volume II. Budget 

highlights, 1982, 6 :12402 (DOE/S—0010(81)(Vol.2)) 
Documentation 

Information on ongoing research: its role in improving access 

to data, 6 :13274 
Professional Personnel 

Comparison of Compensation paid scientists and engineers in 
research and development. DOE National Survey of 
Compensation, 1980 data, 6 :13253 (DOE/AD—0027/3) 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Building Codes 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Energy Analysis 

Effects of internal gain assumptions in building energy 

calculations, 6 :12455 (SERI/TP—721-1031) 
Energy Conservation 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Models for residential- and commercial-sector energy- 
conservation analysis: applications, limitations, and future 
potential. Final report, 6 :12440 (DOE/PE/70044—T3) 

Pacific Northwest residential energy survey: report for 
Bonneville Power Administration and Pacific Northwest 
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Utilities Conference Committee, 6 :12441 (DOE/TIC— 
11406) 

Residential Conservation Service Program: expansion to 
multifamily and commercial buildings. Environmental 
Impact Statement; draft supplement, 6 :12439 (DOE/EIS— 
0050-DS) 

Energy Consumption 

Pacific Northwest residential energy survey: report for 
Bonneville Power Administration and Pacific Northwest 
Utilities Conference Committee, 6 :12441 (DOE/TIC— 
11406) 

Energy Management 

Energy management for housing managers. Instructor's guide, 
6 :12451 (PB—80-206311) 

Energy management for housing managers. Participant's 
workbook, 6 :12452 (PB—80-206329) 

Heat Gain 

Effects of internal gain assumptions in building energy 

calculations, 6 :12455 (SERI/TP—721-1031) 
Photovoltaic Power Supplies 

Integrated residential photovoltaic array development. 
Quarterly report No. 1, 6 :12200 (DOE/JPL/955894—1) 

System integration issues of residential solar photovoltaic 
systems, 6 :12201 (DOE/RA/29349—01) 

Radiation Monitoring 

Radiological surveys of properties in the Middlesex, New 
Jersey area. Final report, 6 :12066 (DOE/EV— 
0005/1(Suppl.)) 

Renewable Energy Sources 

Energy conservation regulations for new nonresidential 
buildings. Guide to non-depletable energy sources, Division 
Three, 6 :12446 (P—400-80-067) 

Space HVAC Systems 

Energy conservation regulations for new nonresidential 
buildings. Guide to HVAC equipment, Division Six, 6 :12447 
(P—400-80-070) 

Thermal Energy Storage Equipment 

Distributed thermal energy storage in the residential sector: 
commercialization-readiness assessment and implementation 
strategy, 6 :12438 (DOE/CS—0195) 

RESIDENTIAL SECTOR 
Energy Demand 

Residential and commercial energy demand: framework for a 
system-dynamics model (Modified FOSSIL2 national energy 
model), 6 :12443 (MTR—80W86) 

RESIDUAL FUELS 
Consumption Rates 

Current and future industrial energy service characterizations. 
Volume III. Energy data on 15 selected states’ 
manufacturing subsector, 6 :12478 (SERI/TR—733- 

790(V ol.3)) 
RESIDUES 
See also ASHES 
Coking 

Exxon donor solvent, coal liquefaction process development, 6 

711903 
Gasification 

Exxon donor solvent, coal liquefaction process development, 6 
:11903 

Production of distillate fuels by SRC-II, 6 :11902 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Sorptive Properties 
Separation of water-ethanol mixtures by sorption, Part 2, 6 
712111 (ORNL/MIT—304) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE ASSESSMENT 

World uranium resources (Use of log-curves in estimation), 6 

:11993 
RESOURCE DEVELOPMENT 
Economic Impact 

Energy: social and economic aspects. A bibliography, 6 :12825 

(DOE/TIC—3383) 





143S / ERA Vol. 6, No. 9 


Social Impact 
Energy: social and economic aspects. A bibliography, 6 :12825 
(DOE/TIC—3383) 
Socio-Economic Factors 
Energy: social and economic aspects. A bibliography, 6 :12825 
(DOE/TIC—3383) 
RESOURCE RECOVERY ACTS 
Implementation 
Environmental regulations: past, present and future, 6 :12781 
(CONF-800416—) 
RESOURCE RECOVERY FACILITIES 
Design 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 
Feasibility Studies 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 
Planning 
TVA activities in resource recovery, 6 :12345 (EPRI-WS—79- 
225) 
Steam Generators 
TVA activities in resource recovery, 6 :12345 (EPRI-WS—79- 
225) 
Technology Assessment 
Overview of the Department of Energy’s program for 
recovery of energy and materials from urban solid waste, 6 
:12423 (EPRI-WS—79-225) 
TVA activities in resource recovery, 6 :12345 (EPRI-WS—79- 
225) 
RESPIRATORY TRACT CELLS 
Biological Radiation Effects 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL-—-11220) 
Labelling 
Heavy-ion cell-cycle response and progression effects, 6 :12910 
(LBL—11220) 
Spheroids 
Heavy-ion radiobiology of multiceilular tumor spheroids, 6 
:12915 (LBL—11220) 
Survival Curves 
Heavy-ion radiobiology of multicellular tumor spheroids, 6 
:12915 (LBL—11220) 
RETINA 
Biological Radiation Effects 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
RETORTED SHALES 
See SPENT SHALES 
REVERSE-FIELD PINCH 
Ballooning Instability 
Ballooning and interchange stability in axisymmetric field 
reversed equilibria, 6 :13183 
Rotation 
Plasma rotation in reversed-field theta pinches, 6 :13188 
RHODE ISLAND 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-one. Rhode Island, 6 :12510 
(DOE/CS/20289—93) 
RHODIUM 
Sorptive Properties 
Hydrogen spill-over on alumina - a study by infrared 
spectroscopy. Technical report, 6 :12614 (AD-A—084853) 
Temperature effects on the infrared spectrum of chemisorbed 
Co. Technical report, 6 :12560 (AD-A—084851) 


RHODIUM BORIDES 
Phase Transformations 
Oscillatory magnetic fluctuations near the superconductor-to- 
ferromagnet transition in ErRh,B,, 6 :12601 
RIBONUCLEASE 
See RNA-ASE 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RIGHTS-OF-WAY 
Environmental Effects 
Diversity of small mammals in a powerline right-of-way and 
adjacent forest in East Tennessee, 6 :12361 
RING CURRENTS 
Ionic Composition 
Ring current composition and sources, 6 :13019 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 


See COAL LIQUEFACTION 
RISK ASSESSMENT 
Three-Dimensional Calculations 
TRAN-STAT statistics for environmental studies, No. 13, 6 
:12828 (PNL-SA—9051) 


RNA 
(Ribonucleic acid.) 


See also MESSENGER-RNA 
TRANSFER RNA 


Structural Chemical Analysis 
Characterization of subcellular poly(a) RNA populations by 
poly(U) Sepharose chromatography and discontinuous 
elution, 6 :12840 
RNA-ASE 
Enzyme Activity 
Escherichia coli tRNA (uracil-5-)-methyltransferase: inhibition 
by analogues of adenosylhomocysteine, 6 :12852 
ROCK BEDS 
Sensible Heat Storage 
Convolution model of rock bed thermal storage units, 6 :12249 
ROCK DRILLING 
Engineering report on drilling in the Oakville-Goliad project, 
Laredo-McAllen Quadrangles, Texas (NURE program 
support), 6 :11994 (GJBX—19(81)) 
ROCKETS 
Exhaust Gases 
Ionospheric effects of rocket exhaust products: Skylab and 
HEAO.-C, 6 :12988 (LA-UR—81-656) 
ROCKS 
See also ARGILLITE 
Design 
AFR spent fuel storage program. Technical progress report, 
October 1980-December 1980, 6 :12016 (AGNS—47921- 
TPR-8) 
ROCKY MOUNTAIN REGION 


See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 


Air Quality 
Summary of the setting, air quality problems, and 
meteorological activities in the oil shale region, 6 :11990 
(LA-UR—81-533) 
Meteorology 
Summary of the setting, air quality problems, and 
meteorological activities in the oil shale region, 6 :11990 
(LA-UR—81-533) 
ROOSEVELT HOT SPRINGS 
Self-Potential Surveys 
Self potential survey, Roosevelt Hot Springs, Utah, 6 :12259 
(IDO—78-1701.a.2.3) 
RUBIDIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediraent 
reconnaissance of the Dixon Entrance NTMS and Prince 





Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

RUBIDIUM 82 
Positron Computed Tomography 

Focal lesions in the central nervous system (Beagles; rabbits; 

patients), 6 :12882 (LBL—11220) 
RUBIDIUM 93 
Delayed Neutrons 

Energy spectra of delayed neutrons from the separated 

precursors rubidium-93, -94, -95, and cesium-143, 6 :13125 
RUBIDIUM 94 
Delayed Neutrons 

Energy spectra of delayed neutrons from the separated 

precursors rubidium-93, -94, -95, and cesium-143, 6 :13125 
RUBIDIUM 95 
Delayed Neutrons 

Energy spectra of delayed neutrons from the separated 

precursors rubidium-93, -94, -95, and cesium-i43, 6 :13125 


S 


S-1930 RESONANCES 
Particle Production 

Search for narrow p-barp states produced by meson exchange, 

6 :13079 
SACCHAROMYCES CEREVISIAE 
Genetic Radiation Effects 

Genetic and cellular effects of microwave radiations. Final 

report 8 May 75-31 Dec 79, 6 :12953 (PB—80-202419) 
SAFEGUARDS 
Research 

Nuclear Safeguards Research and Development Program status 
report, April-June 1980. Progress report, 6 :12086 (LA— 
8514-PR) 

SAFETY 
See also REACTOR SAFETY 
t 

Safety analysis and review system. Phase I. Final report, 6 

:12955 (DOE/ET/13650—9) 
Research 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

SALINITY GRADIENT POWER PLANTS 
Electrodialysis 

Review of the current status of reverse electrodialysis systems 
for salinity power systems using a stratified saturated solar 
pond. Final report. Report No. 220280, 6 :12212 
(DOE/ET/20471—T1) 

Solar Ponds 

Feasibility of using saturated solar ponds for brine unmixing. 

Final report, 6 :12213 (DOE/ET/20471—T2) 
SALMONELLA 
Mutagen Screening 

Use of short-term tests in the isolation and identification of 

chemical mutagens in complex mixtures, 6 :12944 
SALTS 
Dissolution 

Salt removal! from tanks containing high-level radioactive 

waste, 6 :12038 (DP-MS—80-56) 
SAMARIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 


40(81)) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

SAMARIUM 150 TARGET 
Triton Reactions 
Single-proton states in '*°Pm (17 MeV), 6 :13127 
SAMPLERS 
Design 
Tidal-powered water sampler, 6 :12817 
SAN ONOFRE-1 REACTOR 
Auxiliary Water Systems 

Seismic safety margins research program. Project I SONGS 1 

AFWS Project, 6 :12371 (UCID—18959) 
Engineered Safety Systems 

Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category 1 
systems for the San Onofre Nuclear Power Plant, Unit 1, 6 
:12370 (UCID—18957) 

Reactor Protection Systems 

Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category 1 
systems for the San Onofre Nuclear Power Plant, Unit 1, 6 
:12370 (UCID—18957) 

Seismic Effects 

Seismic safety margins research program. Project I SONGS 1 
AFWS Project, 6 :12371 (UCID—18959) 

Technical evaluation of the susceptibility of safety-related 
systems to flooding caused by the failure of non-category | 
systems for the San Onofre Nuclear Power Plant, Unit 1, 6 
:12370 (UCID— 18957) 

SANDSTONES 

Selection of reservoirs amenable to micellar flooding. First 
annual report, October 1978-December 1979, 6 :11953 
(DOE/BC/00048—20) 

SANITARY LANDFILLS 
Anaerobic Digestion 

Anaeriobic digestion for the 80's, 6 :12101 (CONF-800482—) 

Landfill methane recovery and utilization: the state of the 
technology, 6 :12100 (CONF-800482—) 

Design 

Development of a hazardous waste materials landfill at the 
Paducah Gaseous Diffusion Plant, 6 :12800 (CONF-800416— 
) 

Energy Recovery 

Methane recovery from the Fresh Kills Landfill in Staten 

Island, New York, 6 :12103 (EPRI-WS—79-225) 
Methane 
Methane recovery from the Fresh Kills Landfill in Staten 
Island, New York, 6 :12103 (EPRI-WS—79-225) 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SAVANNAH RIVER PLANT 
Spent Fuel Storage 

Corrosion of assemblies in fuel-storage basins at Savannah 

River Plant, 6 :12568 (DPSPU—80-30-12) 
SCANDIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochermical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
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Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 
SCANDIUM IONS 
Zeeman Effect 
Zeeman spectrum of scandium, 6 :13026 (LBL—11407) 
SCHOOL BUILDINGS 
Solar Space Heating 
Solar energy system performance evaluation: Scattergood 
School, West Branch, Iowa, June 1979-April 1980, 6 :12231 
(SOLAR/2003—-80/14) 
Solar Water Heating 
Solar energy system performance evaluation: Scattergood 
School, West Branch, Iowa, June 1979-April 1980, 6 :12231 
(SOLAR/2003—80/ 14) 
SCINTILLATION COUNTERS 
Design 
Radon-gas extraction and counting system for analyzing radon 
and radium in groundwater in seismically active areas, 6 
12964 (UCRL—53088) 
SCRAP METALS 
Decontamination 
Smelter pretreatment and pollution controls, 6 :12738 (CONF- 
800416—) 
Waste Management 
Evaluation of alternatives for disposal of heavy metal solutions 
containing nitrate, 6 :12466 (CONF-800416—) 
SCRUBBERS 
Chemistry 
Fossil Energy Program Progress report for December 1980, 6 
:11873 (ORNL/TM—7682) 
Maintenance 
Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 
Operation 
Design considerations for minimizing operation and 
maintenance problems of particulate control equipment, 6 
:12681 (PB—80-202906) 
SEALING MATERIALS 
Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Manuals 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Physical Properties 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Surveys 
Investigation of test methods, material properties, and 
processes for solar cell encapsulants. Eighteenth quarterly 
progress report, August 12-November 12, 1980, 6 :12161 
(DOE/JPL/954527—80/17) 
SEALS 
Baseline Ecology 
The status and management of the harp seal in the north-west 
Atlantic: a review and evaluation. Final report Jan-Sep 79, 6 
:12801 (PB—80-206105) 
SEAS 
Environmental Policy 
A special report to the president and the congress. 
Reorganizing the federal effort in oceanic and atmospheric 
affairs. Volume II: background, 6 :12824 (PB—80-206097) 
Resource Deveiopment 
Engineering in the ocean; a report for the Secretary of 
Commerce, 6 :12804 (PB—80-204787) 
Temperature Gradients 
Thermal resource availability, 6 :12217 
SEAWATER 
Desalination 
Elementary introduction into thermal desalination of saline 
waters, 6 :12224 (GKSS—79/E/19) 
Solar Distillation 
Elementary introduction into thermal desalination of saline 
waters, 6 :12224 (GKSS—79/E/19) 
SEAWEEDS 
Anaerobic Digestion 
Marine biomass energy project, 6 :12187 


Aquaculture 
Marine biomass energy project, 6 :12187 
Gasification 
Ocean farms, 6 :12138 (CONF-800482—) 
SEBACEOUS GLANDS 


See GLANDS 
SKIN 


SECURITY 
Improved self-energized credential system (16 Oct 1980) 
(Engineering Materials), 6 :12652 (CAPE—2675) 
SEDIMENTS 
Chemical Analysis 
Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediynent reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80App.A 1-A4)) 


Infaunal benthos of a natural ol seep in the Santa Barbara 
Channel, 6 :12818 
SEEPS 


Infaunal benthos of a natural ol seep in the Santa Barbara 
Channel, 6 :12818 
SEISMIC ARRAYS 
See also SEISMIC DETECTORS 
Accuracy 
Location capability of the Los Alamos National Laboratory 
seismic array, northern New Mexico, 6 :12960 (LA—8694- 
MS) 
SEISMIC DETECTORS 
NSS: National Seismic Station, 6 :12963 (SAND—80-2695C) 
SEISMIC EFFECTS 
Meetings 
Proceedings of the sixth woild conference on earthquake 
engineering [held at] New Delhi, January 10-14, 1977. Vol.3, 
6 :12395 
Seismic aspects in nuclear power plant designing. Seminar 
proceedings, 6 :12959 (INIS-mf—5936) 
SEISMIC EVENTS 


See also EARTHQUAKES 
EXPLOSIONS 
NUCLEAR EXPLOSIONS 


Forecasting 
Radon-gas extraction and counting system for analyzing radon 
and radium in groundwater in seismically active areas, 6 
:12964 (UCRL—53088) 
SELENIUM 
Photoelectron Spectroscopy 
Normal emission photoelectron diffraction studies at Stanford 
Synchrotron Radiation Laboratory, 6 :12586 
Removal 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
SEMICONDUCTOR DIODES 
See also SILICON DIODES 
Electrical Properties 
Gallium phosphide high temperature diodes, 6 :12260 
(SAND—80-2658C) 
Leakage Current 
Gallium phosphide high temperature diodes, 6 :12260 
(SAND—80-2658C) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Electronic Structure 
Electronic ceramics in high temperature environments, 6 
:12595 (LBL—11821) 
SENSE ORGANS 
See also EYES 
Sensitivity 
Behavioral evaluation of sensory irritation evoked by ammonia, 
6 :12951 
Effects of toxicants on the somatosensory system, 6 :12947 





SENSIBLE HEAT STORAGE 
Sensitivity 


SENSIBLE HEAT STORAGE 
Aquifers 
Aquifer thermal energy storage: a numerical simulation of 
Auburn University field experiments, 6 :12398 (LBL—10210) 
Computerized Simulation 
Aquifer thermal energy storage: a numerical simulation of 
Auburn University field experiments, 6 :12398 (LBL—10210) 
SEPARATION PROCESSES 
See also ADSORPTION 
EXTRACTION 
LEACHING 
PRECIPITATION SCAVENGING 
Simulation 
Process design and control strategies for energy efficiency in 
the process industries. Progress report, April 1, 1980-March 
31, 1981, 6 :12475 (DGE/ER/10645—1) 
SEWAGE SLUDGE 
Waste Processing 
Refuse conversion to methane (RefCOM), 6 :12104 (EPRI- 
WS—79-225) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALE OIL 
Biological Effects 
Los Alamos Integrated Oil Shale Health and Environmental 
Program: a status report, 6 :12934 (LA—8665-SR) 
Treatment of multivariate environmental and health problems 
associated with oil shale technology, 6 :12936 (LBL—11245) 
Health Hazards 
Treatment of multivariate environmental and health problems 
associated with oil shale technology, 6 :12936 (LBL—11245) 
Mutagen Screening 
Evaluation of mutagenicity testing of extracts from processed 
oil shale. Water quality series report, 6 :12938 (PB—80- 
203458) 
Optimization 
Improving low temperature properties of synthetic diesel fuels 
derived from oil shale. Alternative fuels utilization program, 
6 :11980 (DOE/CS/50019—1) 
Rheology 
Improving low temperature properties of synthetic diesel fuels 
derived from oil shale. Alternative fuels utilization program, 
6 :11980 (DOE/CS/50019—1) 
Trade 
Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, October, November, 
December 1980, 6 :11983 (DOE/LC/10787—72) 
SHAPE 
Interferometry 
Classification of cultured mammalian cells by shape analysis 
and pattern recognition, 6 :12859 
SHEATHS (FUEL) 
See FUEL CANS 
SHIELDED METAL-ARC WELDING 
Electrodes 
Shielding gas composition and electrode geometry influence on 
arc properties, 6 :12643 (CONF-810404—1) 
SHOCK WAVES 
Laser s’ alieren, shock tube studies of high temperature 
hydrocarbon pyrolysis rates. Progress report, June 1, 1980- 
January 31, 1981, 6 :12622 (DOE/ER/04759—3) 
Measuring Methods 
CORRTEX: a compact and versatile system for time domain 
reflectometry, 6 :12717 (LA-UR—80-3382) 
Pressure Measurement 
Pressure measurements of nonplanar stress waves, 6 :12718 
(LA-UR—81-658) 
SHRUBS 
Flowers 
Phenology of desert shrubs in southern Nye County, Nevada, 
6 :12788 
Plant Growth 
Phenology of desert shrubs in southern Nye County, Nevada, 
6 :12788 
SI SEMICONDUCTOR DETECTORS 
Accuracy 
Active heavy-ion radiography and computerized tomography, 
6 :12711 (LBL—11220) 
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Signal-to-Noise Ratio 

Active heavy-ion radiography and computerized tomography, 

6 :12711 (LBL—11220) 
Stability 

Active heavy-ion radiography and computerized tomography, 

6 :12711 (LBL—11220) 
SILANES 
Physical Properties 

Process feasibility study in support of silicon material Task I. 
Final report, October 1, 1975-February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 

Thermodynamic Properties 

Process feasibility study in support of silicon material Task I. 
Final report, October 1, 1975-February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 

SILICON 
Amorphous State 

Advanced amorphous materials for photovoltaic conversion. 
Semiannual! report, October 1, 1979-March 31, 1980, 6 :12131 
(BNL—51260) 

Black a-Si:H sputtered films for photovoltaic solar cells. 
Quarterly technical progress report No. 2, August 16- 
November 15, 1979, 6 :12153 (DOE/ET/23038—2) 

Black a-Si:H sputtered films for photovoltaic solar cells. 
Quarterly technical progress report No. 3, November 16, 
1979-February 15, 1980, 6 :12154 (DOE/ET/23038—3) 

Diagnostics of a glow discharge used to produce amorphous 
silicon films. Technical progress report, August 15, 1980- 
November 14, 1980, 6 :12179 (SERI/PR—9053-1-T2) 

Property-composition relationships in sputter-deposited a-Si:H 
alloys, 6 :12608 

Bragg Curve 

Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 

Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 

Carrier Mobility 

Large grain silicon films on metallurgical silicon substrates for 

photovoltaic applications, 6 :12193 
Comparative Evaluations 
Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 
Computerized Simulation 
Model of hydrogenated amorphous silicon, 6 :12606 
Confinement Time 

Confinement of injected silicon in the Alcator-A tokamak, 6 

13193 
Crystal Growth 

Growth of silicon sheets for photovoltaic applications, 6 :12182 
(SERI/TR—614-921) 

Large-area silicon sheet by EFG. Fourth quarterly report, 
October 1-December 31, 1980, 6 :12160 
(DOE/JPL/954355—80/ 16) 

Deposition 

Diagnostics of a glow discharge used to produce amorphous 
silicon films. Technical progress report, August 15, 1980- 
November 14, 1980, 6 :12179 (SERI/PR—9053-1-T2) 

Large grain silicon films on metallurgical silicon substrates for 
photovoltaic applications, 6 :12193 

Depth Dose Distributions 

Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 

Silicon: radiobiological cellular survival and the oxygen effect, 
6 :12909 (LBL—11220) 

Diffusion 

Confinement of injected silicon in the Alcator-A tokamak, 6 

:13193 
Diffusion Length 

Large grain silicon films on metallurgical silicon substrates for 

photovoltaic applications, 6 :12193 
Electric Conductivity 

Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Final report, 1 January 1979-31 May 
1980, 6 :12152 (DOE/ET/23035—4) 
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Electrical Properties 

Advanced amorphous materials for photovoltaic conversion. 
Semiannual report, October 1, 1979-March 31, 1980, 6 :12131 
(BNL—51260) 

Property-composition relationships in sputter-deposited a-Si:H 
alloys, 6 :12608 

Thin film polycrystalline silicon solar cells. Quarterly report 
No. 2, April 1, 1979-June 30, 1979, 6 :12157 
(DOE/ET/23047—2) 

Grain Boundaries 

Thin film polycrystalline silicon solar cells. Quarterly report 
No. 2, April 1, 1979-June 30, 1979, 6 :12157 
(DOE/ET/23047—2) 

Hydrogenation 

Black a-Si:H sputtered films for photovoltaic solar cells. 
Quarterly technical progress report No. 2, August 16- 
November 15, 1979, 6 :12153 (DOE/ET/23038—2) 

Model of hydrogenated amorphous silicon, 6 :12606 

LET 

Silicon: radiobiological cellular survival and the oxygen effect, 

6 :12909 (LBL—11220) 
Optical Properties 

Advanced amorphous materials for photovoltaic conversion. 
Semiannual report, October 1, 1979-March 31, 1980, 6 :12131 
(BNL—S51260) 

Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Final report, 1 January 1979-31 May 
1980, 6 :12152 (DOE/ET/23035—4) 

Property-composition relationships in sputter-deposited a-Si:H 
alloys, 6 :12608 

Oxygen Enhancement Ratio 

Silicon: radiobiological cellular survival and the oxygen effect, 

6 :12909 (LBL—11220) 
Physical Properties 

Process feasibility study in support of silicon material Task I. 
Final report, October 1, 1975-February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 

Production 

Low-cost solar array project. Feasibility of the silane process 
for producing semiconductor-grade silicon. final report, 
October 1975-March 1979., 6 :12171 (N—79-31777/2) 

Low-cost silicon process development. Phase IV. Process 
improvement. First quarterly technical progress report, 6 
712181 (SERI/PR—9279-1-T1) 

Low Cost Solar Array Project. Task I. Silicon material. 
Gaseous melt replenishment system. Fifth quarterly progress 
report, 17 April-17 July 1980, 6 :12165 (DOE/JPL/955269— 
80/5) 

Process feasibility study in support of silicon material Task I. 
Final report, October 1, 1975-February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 

RBE 

Silicon: radiobiological cellular survival and the oxygen effect, 

6 :12909 (LBL—11220) 
Sputtering 

Black a-Si:H sputtered films for photovoltaic solar cells. 
Quarterly technical progress report No. 2, August 16- 
November 15, 1979, 6 :12153 (DOE/ET/23038—2) 

Black a-Si:H sputtered films for photovoltaic solar cells. 
Quarteriy technical progress report No. 3, November 16, 
1979-February 15, 1980, 6 :12154 (DOE/ET/23038—3) 

Thermodynamic Properties 

Process feasibility study in support of silicon material Task I. 
Final report, October 1, 1975-February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 

Vapor Plating 

Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. First quarterly progress report, 1 January 
1979-31 March 1979, 6 :12151 (DOE/ET/23035—1) 

Preparation and characterization of hydrogenated arnorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Final report, 1 January 1979-31 May 
1980, 6 :12152 (DOE/ET/23035—4) 


SILICON 28 BEAN [S 
_Bragg Curve 
Instrumentation for measuring heavy-ion fields, 6 :12691 
(LBL—11220 ) 
Survival Curves 
Repair-misrepai: * model of cell survival, 6 :12911 (LBL— 
11220) 
SILICON ALLOYS 
Electrical Propertie s 
Amorphous-silicc »n thin-film heterojunction solar cells, 6 :12180 
(SERI/PR—% 156-1-T1) 
Optical Properties 
Amorphous-silicc: n thin-film heterojunction solar cells, 6 :12180 
(SERI/PR—%) 56-1-T1) 
Vapor Plating 
Amorphous-silic 01 1 thin-film heterojunction solar cells, 6 :12180 
(SERI/PR—9 05 6-1-T1) 
SILICON ARSENID IE‘ $ 
Deposition 
Development of" hig th efficiency, low cost ZnSiAs: solar cells. 
Quarterly tec] :nic; 11 progress report No. 3, October 1, 1979- 
December 31, 197:3, 6 :12150 (DOE/ET/23001—3(Rev.)) 
Epitaxy 
Development of‘ high efficiency, low cost ZnSiAs solar cells. 
Quarterly teclinical progress report No. 4, January 1, 1980- 
March 31, 198.0, 6 :1.2142 (COO—3001-4) 
SILICON CHLORII)ES 
Physical Properties 
Process feasibility study in support of silicon material Task I. 
Final report, C)ctober \', 1975-February 6, 1981, 6 :12159 
(DOE/JPL/95.4343—2i |) 
Thermodynamic Pr operties 
Process feasibilit./ study in support of silicon material Task I. 
Final report, October 1, _ 1975-February 6, 1981, 6 :12159 
(DOE/JPL/95-1343—21) 
SILICON DIODES 
Leakage Current 
Gallium phosphide high temp erature diodes, 6 :12260 
(SAND—80-2658C) 
SILICON FLUORIDES 
Physical Properties 
Process feasibility study in supp ort of silicon material Task I. 
Final report, October 1, 1975-. February 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 
Thermodynamic Properties 
Process feasibility study in suppor t of silicon material Task I. 
Final report, October 1, 1975-Fe bruary 6, 1981, 6 :12159 
(DOE/JPL/954343—21) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Ion Spectroscopy 
Convoy electron production by 1 to 13.5 MeV/u highly ionized 
ions traversing polycrystalline : solid: and axial channels in 
gold, 6 :13021 (CONF-810109 —1) 
SILICON SEMICONDUCTOR DE [ECTO. RS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Deposition 
Physical structure of Al-pSi met al-insulatc »9r semiconductor 
solar cells, 6 :12170 
Design 
Processing experiments on non-(2zochralski silicon sheet 
(MEPSDU support contract). Quarterly technical report No. 
1, 14 October 1980-31 Cecemlber 1980, 6 :.12167 
(DOE/JPL/955844—80, 1) 
Electric Contacts 
Analysis and evaluation in the production proc ‘ess and 
equipment area of the L.ow-Co st Solar Array’ Project. 
Quarterly report, April- July 19 80, 6 :12162 
(DOE/JPL/954796—81 ./11) 
Electrical Properties 
Advanced amorphous ma terials fcor photovoltaic « sonversion. 
Semiannual report, Oct ober 1, 1 979-March 31, 1 980, 6 :12131 
(BNL—51260) 





Encapsulation 

Investigation of test methods, material prop erties, and 
processes for solar cell encapsulants. Eig) ateenth quarterly 
progress report, August 12-November 12 , 1980, 6 :12161 
(DOE/JPL/954527—80/17) 

Fabrication 

Amorphous-silicon thin-film heterojunctio: 1 solar cells, 6 :12180 
(SERI/PR—9056-1-T1) 

Large grain silicon films on metallurgical silicon substrates for 
photovoltaic applications, 6 :12193 

Preparation and characterization of hydro genated amorphous 
silicon thin films and thin film solar cel Is; produced by ion 
plating techniques. First quarterly prog r.:ss report, 1 January 
1979-31 March 1979, 6 :12151 (DOE/E !T /23035—1) 

Preparation and characterization of hydr og enated amorphous 
silicon thin films and thin film solar ce Ils produced by ion 
plating techniques. Final report, 1 Jan uar y 1979-31 May 
1980, 6 :12152 (DOE/ET/23035—4) 

Silicon solar cell process development, fabr ication, and 
analysis. Seventh quarterly report, 1 July 1980-30 September 
1980, 6 :12164 (DOE/JPL/955089— 80/9" ) 

Solar cells from ion-implanted, laser-a' aneak 2d cast 
polycrystalline silicon, 6 :12191 

Grain Boundaries 

Thin film polycrystalline silicon sola r cells. Quarterly report 
No. 2, April 1, 1979-June 30, 197°), 6 :121.57 
(DOE/ET/23047—2) 

Mathematical Models 

Thin film polycrystalline silicon sc ylar cells. Quarterly report 
No. 1, January 1-March 31, 197 9, 6 :121:56 
(DOE/ET/23047—1) 

Performance 

Silicon solar cell process develo pment, fab rication, and 
analysis. Seventh quarterly re :port, 1 July 1980-30 September 
1980, 6 :12164 (DOE/JPL/9 55089—80/9) 

Solar cells from ion-implanted , laser-anneiiled cast 
polycrystalline silicon, 6 :17 4191 

Thin film polycrystalline silic ;on solar cells. Quarterly report 
No. 2, April 1, 1979-June 30, 1979, 6 :12157 
(DOE/ET/23047—2) 

Thin film polycrystalline si’ jicon solar cells. Quarterly report 
No. 1, January 1-March 31, 1979, 6 :12156 
(DOE/ET/23047—1) 

Production 

Array automated assemb! y task low cost silicon solar array 

i % Phase 2. Final re:port, 6 :12163 (DOE/JPL/954865— 
/ 

Processing experiments on non-Czochralski silicon sheet 
(MEPSDU support c ont: ract). Quarterly technical report No. 
1, 14 October 1980-3 1 Di scember 1980, 6 :12167 
(DOE/JPL/955844- —80/ 1) 

Substrates 

Growth of silicon she .ets fo r photovoltaic applications, 6 :12182 

(SERI/TR—614-9 21) 
SILVER 
Krypton 84 Reactions 

Angular distributio ns of sec juentially emitted particles and 
— rays in ¢,eep inel: istic processes, 6 :13132 (LBL— 
11975) 

X-Ray Fluorescence Analysis 

Uranium hydrog eochemica | arid stream sediment 
reconnaissance of the Di xon Entrance NTMS and Prince 
Rupert D-6 0 uadrangles, Aliska, including concentrations of 
forty-two ad ditional elen rent: , 6 :12013 (GJBX— 
257(80)(Apr ».A1-A4)) 

Uranium hyd) ‘ogeochemicé il anc stream sediment 
reconnaisss ince of the thi :rmo polis NTMS Quadrangle, 
Wyoming , including cor centrations of forty-two additional 
elements, 6 :12011 (LA--8005 -MS) 

SISTER CHRO MATID EXCEIANGIES 
Mutation Fre quency 

DNA crosslinking, sister-«>hroma tid exchange and specific- 

locus n jutations, 6 :128¢59 
SITE SELEC TION 
Legal Aspr :cts 

= : choice: are healt h and se ifety issues pre-empted, 6 

: "4 
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US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 

Pollution Laws 

US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 

Pollution Regulations 

US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 

Standards 

Proposed siting criteria for the arid shallow-land burial of solid 

low-level radioactive wastes, 6 :12063 (RHO-LD—81) 
SKELETON 
Biological Accumulation 

Passive accumulation of magnesium, sodium, and potassium by 

chick calvaria, 6 :12854 
Ionic Composition 
Passive accumulation of magnesium, sodium, and potassium by 
chick calvaria, 6 :12854 
SKIN 
See also EPIDERMIS 
Biological Radiation Effects 

Clinical results in heavy particle radiotherapy, 6 :12875 

(LBL—11220) 
Delayed Radiation Effects 

Dose response for rat skin tumors induced by single and split 

doses of argon ions, 6 :12920 (LBL—11220) 
Early Radiation Effects 

Response of mouse skin and bone marrow to heavy charged 

particles, 6 :12919 (LBL—11220) 
SLABS 
Radiation Transport 

Application of pattern recognition techniques to Monte Carlo 

radiation transport problems, 6 :13134 (CONF-801228—1) 
SLAGS 
Corrosive Effects 

Electrochemical corrosion 0” -ron-magnesium-alumina spinel 
(FMAS) in molten potassium salts and coal slag, 6 :12428 
(PNL—3627) 

SLUDGES 
Chemical Analysis 
Extraction procedure and utility industry solid waste. Final 
report, 6 :12379 (EPRI-EA—1667) 
Solidification 
Solid waste disposal study, 6 :12465 (CONF-800416—) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Legal Aspects 

Survey of state water laws affecting coal slurry pipeline 

development, 6 :11950 (ANL/EES-TM—119) 
SMALL INTESTINE 
Sensitivity 
Cadmium inhibition of vitamin D-mediated responses in organ- 
cultured embryonic chick duodenum, 6 :12945 
SNG PLANTS 
See also HIGH BTU GAS 
Economic Analysis 

Investigations on catalyzed steam gasification of biomass. 
Appendix A. Feasibility study of methane production via 
catalytic gasification of 2000 tons of wood per day, 6 :12174 
(PNL—3695(App.A)) 

SOCIO-ECONOMIC FACTORS 
Bibliographies 

Energy: social and economic aspects. A bibliography, 6 :12825 

(DOE/TIC—3383) 
SODIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 


40(81)) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Biological Accumulation 

Passive accumulation of magnesium, sodium, and potassium by 

chick calvaria, 6 :12854 
Biological Effects 

Hormonal adaptation to the stresses imposed upon sodium 
balance by pregnancy and lactation in the Yanomama 
Indians: a culture without salt, 6 :12942 

SODIUM 23 TARGET 
Neutron Reactions 

Measurement and analysis of the /sup 23/Na(n,x/gamma/) 
reaction cross section for 0.2/less than equivalent to/e/sub 
n//less than equivalent to/20 mev, 6 :13123 

SODIUM CHLORIDES 
Side Effects 

Cellular damage and repair following heavy-ion irradiation, 6 

:12906 (LBL—11220) 
SODIUM IONS 
Translocation 

Na*, K*-ATPase in HeLa cells after prolonged growth in low 

K* or ouabain, 6 :12836 
SODIUM ISOTOPES 
Potential Energy 

Nuclear ground-state shapes for nuclei with 16 < A < 280, 6 

713121 (LA-UR—81-444) 
SODIUM NITRATES 
Corrosive Effects 

Corrosion of 304SS by molten NaNOs-K NOs in a thermal 

convection loop, 6 :12207 (SAND—80-8856) 
SOILS 
Fertility 

Role of pioneer species in revegetation of disturbed desert 

areas, 6 :12790 
Radiation Monitoring 

Radiological surveys of properties in the Middlesex, New 
Jersey area. Final report, 6 :12066 (DOE/EV— 
0005/1(Suppl.)) 

Radionuclide Migration 

Influence of several soil components and their interaction on 

plutonium extractability from a calcareous soil, 6 :12799 
Solvent Extraction 

Influence of several soil components and their interaction on 

plutonium extractability from a calcareous soil, 6 :12799 
Temperature Measurement 

Commercial waste and spent fuel packaging program. 
Quarterly report, October-December 1980, 6 :12018 
(DOE/NV/10061—S) 

SOLAR ABSORBERS 
Manuals 

Solar heating materials handbook: environmental and safety 

considerations for selection, 6 :12237 (DOE/TIC—11374) 
Materials 

Interim reliability and materials design guidelines for solar 

domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Physical Properties 

Solar heating materials handbook: environmental and safety 

considerations for selection, 6 :12237 (DOE/TIC—11374) 
SOLAR AIR CONDITIONERS 
Chemical Heat Pumps 

Methanol-based heat pump for solar heating, cooling and 
storage. Phase II. Final report, July 1, 1978-June 30, 1979, 6 
312228 (SAND—78-8182) 

SOLAR CELL ARRAYS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 
Field Tests 

LSA feld test annual report, August 1979-August 1980, 6 

:12158 (DOE/JPL—1012-52) 


SOLAR COOLING SYSTEMS 
Marketing Research 


Production 
Array automated assembly task low cost silicon solar array 
project. Phase 2. Final report, 6 :12163 (DOE/JPL/954865— 
80/27) 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 
HEDL/SERI photovoltaic program. Annual report (Material 
analysis and measurement technology), 6 :12169 (HEDL- 
TC—1835) 
Annealing 
Development and fabrication of a solar cell junction processing 
system. Quarterly progress report No. 4, 6 :12166 
(DOE/JPL/955640—81/1) 
Encapsulation 
Cost-effective polymer applications in solar-energy 
development, 6 :12190 
Ion Implantation 
Development and fabrication of a solar cell junction processing 
system. Quarterly progress report No. 4, 6 :12166 
(DOE/JPL/955640—81/1) 
Semiconductor Materials 
Preparation and characterization of hydrogenated amorphous 
boron thin films and thin film solar cells produced by glow 
discharge decomposition methods. Final report, 1 January 
1979-31 May 1980, 6 :12155 (DOE/ET/23041—4) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
EVACUATED TUBE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR PONDS 
Computerized Simulation 
SOLTES: simulator of large thermal energy systems, 6 :12349 
(SAND—80-1578C) 
Materials 
Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Reliability 
Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Solar Concentrators 
Wide-angle lenses and image collapsing subreflectors for 
nontracking solar collectors, 6 :12242 
Technology Assessment 
Review of collector and energy storage technology for 
intermediate temperature applications, 6 :12244 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
FRESNEL LENS 
SOLAR REFLECTORS 
Comparative Evaluations 
Photovoltaic concentrator array production process study. 
Volume I. Study summary. Final report, January 25, 1979- 
January 24, 1980, 6 :12175 (SAND—79-7055/1) 
Design 
Wide-angle lenses and image collapsing subreflectors for 
nontracking solar collectors, 6 :12242 
Economic Analysis 
Photovoltaic concentrator array production process study. 
Volume I. Study summary. Final report, January 25, 1979- 
January 24, 1980, 6 :12175 (SAND—79-7055/1) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Computerized Simulation 
SOLTES: simulator of large thermal energy systems, 6 :12349 
(SAND—80-1578C) 
Marketing Research 
Market assessment for active solar heating and cooling 
products. Category B: a survey of decision-makers in the 
HVAC marketplace. Final report, 6 :12222 
(DOE/CS/30209—T2) 





SOLAR COOLING SYSTEMS 
Performance 


Performance 
Performance evaluation of the New Mexico State University 
Solar House. Technical completion report, January 1, 1978- 
June 30, 1979, 6 :12232 
SOLAR DISTRICT HEATING 
Annual Energy Storage 
Economic analysis of community solar heating systems that use 
annual cycle thermal energy storage, 6 :12229 (SERI/TR— 
721-898) 
Economic Analysis 
Economic analysis of community solar heating systems that use 
annual cycle thermal energy storage, 6 :12229 (SERI/TR— 
721-898) 
SOLAR DRYERS 
Performance 
Solar energy system performance evaluation: Scattergood 
School, West Branch, Iowa, June 1979-April 1980, 6 :12231 
(SOLAR/2003—80/14) 
SOLAR ENERGY 
Commercialization 
Commercializing solar for industry in California. Final report, 
6 :12127 (DOE/CS/30284—T1) 
Investment 
Energy conservation in buildings: an economics guidebook for 
investment decisions. Final report, 6 :12450 (PB—80-201601) 
Legal Aspects 
Commercializing solar for industry in California. Final report, 
6 :12127 (DOE/CS/30284—T1) 
SOLAR ENERGY RESEARCH INSTITUTE 
Research Programs 
Biomass refining program plan, 6 :12420 (CONF-800482—) 
SOLAR HEAT ENGINES 
Design 
Development of a thermally driven direct acting organic 
Rankine pump, 6 :12203 (DOE/ET/01893—1) 
Hybrid Systems 


Hydrogen and oxygen from water--III evaluation of a hybrid 
process, 6 :12233 
Performance Testing 
Development of a thermally driven direct acting organic 
Rankine pump, 6 :12203 (DOE/ET/01893—1) 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Chemical Heat Pumps 

Methanol-based heat pump for solar heating, cooling and 
storage. Phase II. Final report, July 1, 1978-June 30, 1979, 6 
:12228 (SAND—78-8182) 

Computerized Simulation 

Interaction of a solar space heating system with the thermal 
behavior of a building, 6 :12227 (LBL—11673) 

SOLTES: simulator of large thermal energy systems, 6 :12349 
(SAND—80-1578C) 

Design 

Economic analysis of community solar heating systems that use 
annual cycle thermal energy storage, 6 :12229 (SERI/TR— 
721-898) 

System manual for the University of Pennsylvania retrofitted 
solar heated Philadelphia row home (SolaRow), 6 :12221 
(COC—4142-4) 

Economic Analysis 

Economic analysis of community solar heating systems that use 
annual cycle thermal energy storage, 6 :12229 (SERI/TR— 
721-898) 

Manuals 

Solar heating materials handbook: environmental and safety 

considerations for selection, 6 :12237 (DOE/TIC—11374) 
Marketing Research 

Market assessment for active solar heating and cooling 
products. Category B: a survey of decision-makers in the 
HVAC marketplace. Final report, 6 :12222 
(DOE/CS/30209—T2) 

Materials 

Solar heating materials handbook: environmental and safety 

considerations for selection, 6 :12237 (DOE/TIC—11374) 
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Performance 
Performance evaluation of the New Mexico State University 
Solar House. Technical completion report, January 1, 1978- 
June 30, 1979, 6 :12232 
Solar energy system performance evaluation: Scattergood 
School, West Branch, Iowa, June 1979-April 1980, 6 :12231 
(SOLAR/2003—80/14) 
Solar-Assisted Heat Pumps 
Ground coupled solar heat pumps: analysis of four options, 6 
:12219 (BNL—29007) 
Thermal Energy Storage Equipment 
Design method to determine the optimal distribution and 
amount of insulation for in-ground heat storage tanks, 6 
:12250 
SOLAR PONDS 
Review of the current status of reverse electrodialysis systems 
for salinity power systems using a stratified saturated solar 
pond. Final report. Report No. 220280, 6 :12212 
(DOE/ET/20471—T1) 
Computerized Simulation 
Computer simulation of solar pond thermal behavior, 6 :12251 
Reviews 
Solar ponds as a source of low temperature heat, 6 :12239 
(LA-UR—81-485) 
Salinity Gradients 
Computer simulation of solar pond thermal behavior, 6 :12251 
Separation 
Feasibility of using saturated solar ponds for brine unmixing. 
Final report, 6 :12213 (DOE/ET/20471—T2) 
Stratification 
Feasibility of using saturated solar ponds for brine unmixing. 
Final report, 6 :12213 (DOE/ET/20471—T2) 
SOLAR POWER PLANTS 


See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Economic Analysis 
Summary of three regional assessment studies of solar electric 
generation opportunities in the Southwest, Southeast, and 
Northeast United States, 6 :12126 (PNL—3030) 
Marketing Research 
Summary of three regional assessment studies of solar electric 
generation opportunities in the Southwest, Southeast, and 
Northeast United States, 6 :12126 (PNL—3030) 
SOLAR PROCESS HEAT 
Parametric Analysis 
Concentrating solar collector system for the evaporation of 
low-level radioactive waste water, 6 :12225 (LA-UR—80- 
3695) 
SOLAR RADIATION 


See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 


Heavy Ions 
Abundances, energy and LET spectra of HZE particles in 
space, 6 :12989 (LBL—11220) 
Mathematical Models 
Solar radiation model validation, 6 :12121 (SAND—80-1755) 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
Design 
New reflector design which avoids losses through gaps 
between tubular absorbers and reflectors, 6 :12245 
SOLAR SPACE HEATING 
Cost 
Comparison of geothermal, solar, and conventional space 
heating costs in the United States, 6 :12319 (PNL-SA—8244) 
SOLAR THERMAL POWER PLANTS 
See also TOWER FOCUS POWER PLANTS 
Heat Storage 
Second thermal storage applications workshop, 6 :12248 
(SERI/TP—333-605) 
Hybrid Systems 
Impacts of storage upon solar plants: general principles and 
seasonal applications, 6 :12206 (SAND—80-8242) 
Information Needs 
Solar thermal electric power information user study, 6 :12208 
(SERI/TR—751-750) 
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tion 
Impacts of storage upon solar plants: general principles and 
seasonal applications, 6 :12206 (SAND—80-8242) 
Research Programs 

Feasibility study: management of selected aspects of the 
advanced Solar Thermal Technology Program by a 
University consortium. Final report, June 1, 1980-February 
28, 1981, 6 :12205 (SAN—1422-1) 

Thermal Energy Storage Equipment 

Impacts of storage upon solar plants: general principles and 

seasonal applications, 6 :12206 (SAND—80-8242) 
SOLAR WATER HEATERS 
Design 

System manual for the University of Pennsylvania retrofitted 
solar heated Philadelphia row home (SolaRow), 6 :12221 
(COO—4142-4) 

Marketing Research 

Market assessment for active solar heating and cooling 
products. Category B: a survey of decision-makers in the 
HVAC marketplace. Final report, 6 :12222 
(DOE/CS/30209—T2) 

Materials 

Interim reliability and materials design guidelines for solar 

domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Performance 

Performance evaluation of the New Mexico State University 
Solar House. Technical completion report, January 1, 1978- 
June 30, 1979, 6 :12232 

Saddle Hill Trust Lot 77, Medway, Massachusetts. Solar 
energy system performance evaluation, September 1979- 
August 1980, 6 :12230 (SOLAR/1040—80/14) 

Solar energy system performance evaluation: Scattergood 
School, West Branch, Iowa, June 1979-April 1980, 6 :12231 
(SOLAR/2003—80/14) 

Reliability 

Interim reliability and materials design guidelines for solar 

domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Solar-Assisted Heat Pumps 

Ground coupled solar heat pumps: analysis of four options, 6 

:12219 (BNL—29007) 
SOLAR WATER PUMPS 
Design 

Development of a thermally driven direct acting organic 

Rankine pump, 6 :12203 (DOE/ET/01893—1) 
Marketing Research 

Development of a thermally driven direct acting organic 

Rankine pump, 6 :12203 (DOE/ET/01893—1) 
SOLAR WIND 
Interactions 

IMF changes and polar-cap electric fields and currents, 6 
12992 

Substorms and magnetospheric energy transfer processes, 6 
:13018 

What is a magnetospheric substorm, 6 :12990 

Velocity 

Solar wind velocity, interplanetary magnetic field and ground 

state of the magnetosphere, 6 :13010 
SOLAR-ASSISTED HEAT PUMPS 
Systems Analysis 
Ground coupled solar heat pumps: analysis of four options, 6 
:12219 (BNL—29007) 
SOLID STATE LASERS 
Efficiency 
TEM/sub infinity/ mode Ho:YLF laser, 6 :12664 


TEM/sub infinity/ mode Ho:YLF laser, 6 :12664 
SOLID STATE PHYSICS 
Cooling 
An assessment of physics research opportunities available from 
rapid heating and cooling. Memorandum report, 6 :13139 
(AD-A—084990) 
Heating 
An assessment of physics research opportunities available from 
rapid heating and cooling. Memorandum report, 6 :13139 
(AD-A—084990) 
SOLID WASTES 
See also AGRICULTURAL WASTES 


SOUTH DAKOTA 
ICES 


SCRAP METALS 
WOOD WASTES 


Chemical Analysis 

Extraction procedure and utility industry solid waste. Final 

report, 6 :12379 (EPRI-EA—1667) 
Energy Recovery 

EPA’s activities in energy from waste, 6 :12347 (EPRI-WS— 
79-225) 

Overview of the Department of Energy's program for 
recovery of energy and materials from urban solid waste, 6 
:12423 (EPRI-WS—79-225) 

Refuse-to-energy programs in the municipal utilities, 6 :12346 
(EPRI-WS—79-225) 

Leaching 

Comparison of four leachate-generation procedures for solid 
waste characterization in environmental assessment 
programs. Final report May 79-Jan 80, 6 :11911 (PB—80- 
205255) 

Waste Disposal 

Solid waste disposal study, 6 :12465 (CONF-800416—) 
Waste Management 

Management of solid waste, 6 :12072 (CONF-800416—) 
Waste Processing 

Refuse conversion to methane (RefCOM), 6 :12104 (EPRI- 
WS—79-225) 

SOLUBILITY 
Information Systems 

Intellectual and scholarly judgement in critical evaluation of 

numerical data, a case history, 6 :12627 
SOLVATED ELECTRONS 
Electron Spin Resonance 

Structure of solvated electrons in 3-methylpentane glass. 
Second-moment electron spin resonance analysis of 
specifically deuterated 3-methylpentanes, 6 :12638 

Structural Chemical Analysis 

Structure of solvated electrons in 3-methylpentane glass. 
Second-moment electron spin resonance analysis of 
specifically deuterated 3-methylpentanes, 6 :12638 

SOLVENT-REFINED COAL 
Biological Effects 

Growth of barley exposed to solvent refined coal (SRC) 

materials added to soil, 6 :11919 (PNL-SA—8756) 
Hydrogenation 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
September-November 1980, 6 :11887 (FE—2034-21) 
SOLVENT-REFINING COAL PLANTS 
See SRC PROCESS 
SOOT 
Air Pollution Abatement 

Soot reduction in diesel engines by catalytic effects, 6 :12551 

(BNL—28554) 
SOUTH ATLANTIC BIGHT 
Research 

Biological processes in the water column of the South Atlantic 

Bight. Progress report, 6 :12803 (DOE/EV/00936—5) 
SOUTH CAROLINA 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-two. South Carolina, 6 :12511 
(DOE/CS/20289—94) 

Resource Assessment 

Peat resource estimation in South Carolina. First quarterly 

report (year 2), 6 :11923 (DOE/ET/14694—T3) 
Textile Industry 

Socioeconomic impacts of natural gas curtailments: a study of 
the textile industry in the southeastern United States. Final 
report, 6 :12469 (DOE/CS/30536—T2) 

Strategies implemented by the textile industry in response to 
natural-gas curtailments, 6 :12470 (DOE/CS/30536—T3) 

SOUTH DAKOTA 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 





SOUTH DAKOTA 
Magnetic Surveys 


Magnetic Surveys 

Aerial radiometric and magnetic survey: Valentine National 
Topographic Map, South Dakota. Final report, 6 :11997 
(GJIBX—41(81)) 

Aerial radiometric and magnetic survey: Martin National 
Topographic Map, South Dakota. Final report, 6 :11998 
(GIBX—42(81)) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Forty-three. South Dakota, 6 :12512 
(DOE/CS/20289—95) 

Radiometric Surveys 

Aerial radiometric and magnetic survey: Martin National 
Topographic Map, South Dakota. Final report, 6 :11998 
(GJIBX-—42(81)) 

SOUTHEAST REGION 

See also ALABAMA 
FLORIDA 
GEORGIA 
KENTUCKY 
MISSISSIPPI 
NORTH CAROLINA 
SOUTH CAROLINA 
TENNESSEE 


Low-Head Hydroelectric Power Plants 
Small-scale hydroelectric power in the southeast: new impetus 
for an old energy source, 6 :12119 (DOE/RA/23220—05) 
SOVIET UNION 
See USSR 
SPACE CHARGE 
Three-Dimensional Calculations 
Three-dimensional space charge calculation method, 6 :12687 
(LA-UR—81-341) 
SPACE HEATING 


See also ANNUAL CYCLE ENERGY SYSTEM 
GEOTHERMAL SPACE HEATING 
Cost 


Comparison of geothermal, solar, and conventional space 
heating costs in the United States, 6 :12319 (PNL-SA—8244) 
Thermal Energy Storage Equipment 
Distributed thermal energy storage in the residential sector: 
commercialization-readiness assessment and implementation 
strategy, 6 :12438 (DOE/CS—0195) 
SPACE HVAC SYSTEMS 
Standards 
Energy conservation regulations for new nonresidential 
buildings. Guide to HVAC equipment, Division Six, 6 :12447 
(P—400-80-070) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Heat Pipes 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
Reactor Materials 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
SPACE PROPULSION REACTORS 
Heat Pipes 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
Reactor Materials 
Critical evaluation of molybdenum and its alloys for use in 
space reactor core heat pipes, 6 :12389 (LA—8685-MS) 
SPACERS 
Spacer grid assembly and locking mechanism (Patent; GCFR), 
6 :12385 
SPALLATION FRAGMENTS 
Kinetic Energy 
Phenomenological model for particle production from the 
collisions of nucleons and pions with fissile elements at 
mediura energies, 6 :13129 (ORNL/TM—7528) 
Mass 
Phenomenological model for particle production from the 
collisions of nucleons and pions with fissile elements at 
medium energies, 6 :13129 (ORNL/TM—7528) 
SPALLATION PRODUCTS 
See SPALLATION FRAGMENTS 
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SPARK IGNITION ENGINES 
Automotive Fuels 

More data on ORI variables. Paper 760196, 6 :12540 

ORI of today’s vehicles. Part III. SAE Paper 780594, 6 :12537 

ORI of today’s vehicles. Paper 760195, 6 :12539 

Catalytic Converters 

NO/sub x/ catalytic converter development. Paper 760199, 6 

:12554 
Compression Ratio 

Engine fuel relationships: results of an investigation into anti- 
knock control on gasoline engines, 6 :12529 (CONF- 
800419—(Vol.2)) 

Cooling Systems 

Influence of cooling system variables. SAE Paper 780595 (On 
automotive fuel economy, emissions, and octane number 
requirements), 6 :12538 

Exhaust Gases 

Effects of engine variables and exhaust gas recirculation on 
emissions, and fuel economy. Part IV. SAE Paper 780591, 6 
212531 

Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
212542 

Influence of cooling system variables. SAE Paper 780595 (On 
automotive fuel economy, emissions, and octane number 
requirements), 6 :12538 

NO/sub x/ catalytic converter development. Paper 760199, 6 
212554 

ORI of today’s vehicles. Part III. SAE Paper 780594, 6 :12537 

Exhaust Recirculation Systems 

Effects of engine variables and exhaust gas recirculation on 
emissions, and fuel economy. Part IV. SAE Paper 780591, 6 
:12531 

Fuel Economy 

Effects of engine variables and exhaust gas recirculation on 
emissions, and fuel economy. Part IV. SAE Paper 780591, 6 
:12531 

Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
12542 

Engine fuel relationships: results of an investigation into anti- 
knock control on gasoline engines, 6 :12529 (CONF- 
800419—(Vol.2)) 

Influence of cooling system variables. SAE Paper 780595 (On 
automotive fuel economy, emissions, and octane number 
requirements), 6 :12538 

Fuel Substitution 

Ethanol fuel modification for highway vehicle use. Final 

report, 6 :12557 (ALO—3683-T1) 
Knock Control 

Engine fuel relationships: results of an investigation into anti- 
knock control on gasoline engines, 6 :12529 (CONF- 
800419—(Vol.2)) 

Operation 
ORI of today’s vehicles. Part III. SAE Paper 780594, 6 :12537 
Performance 

Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part II. Paper 760198, 6 
212542 

Ethanol fuel modification for highway vehicle use. Final 
report, 6 :12557 (ALO—3683-T1) 

ORI of today’s vehicles. Paper 760195, 6 :12539 

SPATIAL RESOLUTION 
Correlations 
Heavy-ion microscopy, 6 :12719 (LBL—11220) 
SPECTRALLY SELECTIVE SURFACES 
Thermal Degradation 

High temperature optical and structural degradation of black 

chrome coatings, 6 :12246 
SPENT FUEL ELEMENTS 
Burnup 

Method and apparatus for measuring irradiated fuel profiles 

(Patent), 6 :12714 
Delayed Neutron Analysis 

Test results for the FAST Facility Delayed Neutron 
Interrogator source transfer system, 6 :12087 (LA—8684- 
MS) 
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Gamma Fuel Scanning 
Method and apparatus for measuring irradiated fuel profiles 
(Patent), 6 :12714 
Temperature Measurement 
Commercial waste and spent fuel packaging program. 
Quarterly report, October-December 1980, 6 :12018 
(DOE/NV/10061—5) 
SPENT FUEL STORAGE 
See also AWAY-FROM-REACTOR STORAGE 
Demonstrate fuel disassembly/encapsulation. Technical 


progress report, October-December 1980, 6 :12024 (AGNS— 


47921-3026(TPR-3)) 
Electrochemical Corrosion 


Control] of corrosion in an aqueous nuclear fuel storage basin, 6 


:12017 (CONF-810402—1) 
Geologic Deposits 
Spent fuel test-climax: a test of geologic storage of high-level 
waste in granite, 6 :12022 (UCRL—85516) 
Pitting Corrosion 


Control of corrosion in an aqueous nuclear fuel storage basin, 6 


:12017 (CONF-810402—1) 
Research Programs 
Commercial waste and spent fuel packaging program. 
Quarterly report, October-December 1980, 6 :12018 
(DOE/NV/10061—S) 
Stabilization 
Spent-fuel-stabilizer screening studies, 6 :12042 (HEDL-SA— 
2252) 
Storage Facilities 
Report on discussions with owners of potential spent fuel 
storage facilities, 6 :12019 (DOE/SR—0008) 
Stress Corrosion 


Control of corrosion in an aqueous nuclear fuel storage basin, 6 


:12017 (CONF-810402—1) 
Underground Storage 
Spent-fuel-stabilizer screening studies, 6 :12042 (HEDL-SA— 
2252) 
Water Chemistry 
Corrosion of assemblies in fuel-storage basins at Savannah 
River Plant, 6 :12568 (DPSPU—80-30-12) 
SPENT FUELS 
Encapsulation 
Demonstrate fuel disassembly/encapsulation. Technical 


progress report, October-December 1980, 6 :12024 (AGNS— 


4792 1-3026(TPR-3)) 
Leaching 
Probable leaching mechanisms for UO: and spent fuel, 6 :12051 
(PNL-SA—8744) 
Neutron Radiography 
Neutron radiography at the Hot Fuel Examination Facility, 6 
712651 
Oxidation 
Probable leaching mechanisms for UO: and spent fuel, 6 :12051 
(PNL-SA—8744) 
SPENT SHALES 
Biological Effects 
Los Alamos Integrated Oil Shale Health and Environmental 
Program: a status report, 6 :12934 (LA—8665-SR) 
SPERMATOGONIA 
Biological Radiation Effects 
Relative biological effect of high Z, high LET charged 
particles for spermatogonial killing, 6 :12916 (LBL—11220) 
Genetic Radiation Effects 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
SPERMATOZOA 
Genetic Radiation Effects 
Genetic effects of heavy-ion beams on mice, 6 :12922 (LBL— 
11220) 
SPHEROIDS 
Growth 
Shedding of mitotic cells from the surface of multicell 
spheroids during growth, 6 :12857 
SPINAL CORD 
Delayed Radiation Effects 
Response of rat spinal cord to single and fractionated doses of 
accelerated heavy ions, 6 :12921 (LBL—11220) 


SPINELS 
Corrosion 
Electrochemical corrosion of iron-mag; lumina spinel 
(FMAS) in molten potassium salts and coal slag, 6 :12428 
(PNL—3627) 
Electric Conductivity 

Electrochemical corrosion of iron lumina spinel 
(FMAS) in molten potassium salts and coal slag, 6 "12428 
(PNL—3627) 

Electrochemical Corrosion 

Electrochemical corrosion of iron lumina spinel 
(FMAS) in molten potassium salts and coal slag, 6 :12428 
(PNL—3627) 

SPLIT DOSE IRRADIATION 

See FRACTIONATED IRRADIATION 

SRC PROCESS 
Emission 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I demonstration plant, Newman, 
Kentucky. Appendix D. Impact assessment (Demonstration 
plant at Newman, KY), 6 :11883 (DOE/OR/03054— 
T4App.D)) 

Environmental Impacts 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I demonstration plant, Newman, 
Kentucky. Appendix D. Impact assessment (Demonstration 
plant at Newman, KY), 6 :11883 (DOE/OR/03054— 
T4App.D)) 

Permit Applications 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I demonstration plant, Newman, 
Kentucky. Appendix A. Kentucky permit application forms 
APC-110A, APC-110B, APC-110C (Specifications for 
heaters, materials handling and pollution control equipment 
and incinerators and flares for areas 12 to 16 of Newman, 
KY demonstration plant), 6 :11881 (DOE/OR/03054— 
T4(App.A)) 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I demonstration plant, Newman, 
Kentucky. Supplement I (Additional information on 38 items 
requested by KY/DNREP), 6 :11884 (DOE/OR/03054— 
T4(Suppl.)) 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I demonstration plant, Newman, 
Kentucky (Demonstration plant at Newman, KY), 6 :11880 
(DOE/OR/03054—T4) 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I Demonstruation Plant, Newman, 
Kentucky. Appendix B. Best available control technology 
(BACT) proposals (Demonstration plant at Newman, KY), 6 
:11882 (DOE/OR/03054—T4(App.B)) 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I demonstration plant, Newman, 
Kentucky. Appendix D. Impact assessment (Demonstration 
plant at Newman, KY), 6 :11883 (DOE/OR/03054— 
T4App.D)) 

Pollution Control 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I Demonstruation Plant, Newman, 
Kentucky. Appendix B. Best available control technology 
(BACT) proposals (Demonstration plant at Newman, KY), 6 
:11882 (DOE/OR/03054—T4(App.B)) 

SRC-II PROCESS 
By-Products 
Production of distillate fuels by SRC-II, 6 :11902 
Chemical Reaction Kinetics 

Modeling and simulation of the thermal behavior of SRC-II 

reactors (Effects of changes in gas or liquid velocity, feed 














SRC-Il PROCESS 
Chemical Reaction Kinetics 


temperature and ash recycling, etc.), 6 :11896 
(DOE/ET/10104—T4(Vol.2)(Pt.3)) 

Solvent refined coal (SRC) process. Annual technical progress 
report, January 1979-December 1979, 6 :11895 
(DOE/ET/10104—T4(Vol.2)(Pt.3)) 

Demonstration Plants 

Construction labor assessment for solvent-refined-coal project 
II at phase zero, 6 :11890 (ORAU—175) 

Final Environmental Impact Statement: solvent refined Coal-II 
demonstration project, Fort Martin, Monongalia County, 
West Virginia (Fort Martin, WV), 6 :11915 (DOE/EIS— 
0069/V 1) 

Final Environmental Impact Statement: solvent refined Coal-II 
demonstration project, Fort Martin, Monongalia County, 
West Virginia (Fort Martin, WV), 6 :11916 (DOE/EIS— 
0069/V2) 

Production of distillate fuels by SRC-II, 6 :11902 

Environmental Impact Statements 

Final Environmental Impact Statement: solvent refined Coal-II 
demonstration project, Fort Martin, Monongalia County, 
West Virginia (Fort Martin, WV), 6 :11915 (DOE/EIS— 
0069/V 1) 

Final Environmental Impact Statement: solvent refined Coal-II 
demonstration project, Fort Martin, Monongalia County, 
West Virginia (Fort Martin, WV), 6 :11916 (DOE/EIS— 
0069/V 2) 

Flowsheets 
Production of distillate fuels by SRC-II, 6 :11902 
Labor 

Construction labor assessment for solvent-refined-coal project 

II at phase zero, 6 :11890 (ORAU—175) 
Mathematical Models 

Analysis of the thermal stability of the adiabatic SRC 
liquefaction reactor to step changes in several key process 
variables (Explores possibility of temperature runaway under 
certain operating conditions), 6 :11897 (DOE/ET/10104— 
T4Vol.2)(Pt.3)) 

Modeling and simulation of the thermal behavior of SRC-II 
reactors (Effects of changes in gas or liquid velocity, feed 
temperature and ash recycling, etc.), 6 :11896 
(DOE/ET/10104—T4(Vol.2)(Pt.3)) 

Solvent refined coal (SRC) process. Annual technical progress 
report, January 1979-December 1979, 6 :11895 
(DOE/ET/10104—T4(Vol.2)(Pt.3)) 

Reaction Heat 

Analysis of the thermal stability of the adiabatic SRC 
liquefaction reactor to step changes in several key process 
variables (Explores possibility of temperature runaway under 
certain operating conditions), 6 :11897 (DOE/ET/10104— 
T4Vol.2)(Pt.3)) 

Residues 
Production of distillate fuels by SRC-II, 6 :11902 
Site Selection 

Final Environmental Impact Statement: solvent refined Coal-II 
demonstration project, Fort Martin, Monongalia County, 
West Virginia (Fort Martin, WV), 6 :11916 (DOE/EIS— 
0069/V 2) 

Temperature Control 

Analysis of the thermal stability of the adiabatic SRC 
liquefaction reactor to step changes in several key process 
variables (Explores possibility of temperature runaway under 
certain operating conditions), 6 :11897 (DOE/ET/10104— 
T4(Vol.2)(Pt.3)) 

Modeling and simulation of the thermal behavior of SRC-II 
reactors (Effects of changes in gas or liquid velocity, feed 
temperature and ash recycling, etc.), 6 :11896 
(DOE/ET/10104—T4(Vol.2)(Pt.3)) 

Solvent refined coal (SRC) process. Annual technical progress 
report, January 1979-December 1979, 6 :11895 
(DOE/ET/10104—T4(Vol.2)(Pt.3)) 

Water Requirements 

Section 13(b) water assessment report: coal liquefaction 
demonstration plant near Morgantown, WV, 6 :11917 
(DOE/EV/03201—T3) 
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Yields 

Solvent refined coal (SRC) process. Annual technical progress 
report, January 1979-December 1979, 6 :11895 
(DOE/ET/10104—T4(Vol.2)(Pt.3)) 

STAINLESS STEEL-19-9DL 
Creep 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Materials Testing 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Tensile Properties 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
STAINLESS STEEL-21-6-9 
Creep 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Materials Testing 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Tensile Properties 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
STAINLESS STEEL-304 
Brazed Joints 

Manufacturing process feasibility study. Technical report, 6 

:12580 (UCRL—15319) 
Corrosion 

Corrosion of 304SS by molten NaNOs-KNOs in a thermal 
convection loop, 6 :12207 (SAND—80-8856) 

Section I. Metallurgical and chemical evaluions of a test 
facility after 2000 hours operation. Part 1. Metallurgical 
evaluation. Part 2. Chemical Evaluation, 6 :12565 
(DOE/DP/40074—1) 

Erosion 
Studies on microarcing (304 stainless steel electrodes), 6 :12589 
Fracture Properties 

Reactor steels studies. Final report, July 1974-December 1977, 

6 :12375 (UCLA—34P 177-26) 
Stress Corrosion 

Stress-corrosion cracking of sensitized stainless steel by sulfur- 

containing compounds, 6 :12562 (BNL—28680) 
Tensile Properties 

Reactor steels studies. Final report, July 1974-December 1977, 

6 :12375 (UCLA—34P177-26) 
STAINLESS STEEL-316 
Cracks 

Tenth ADIP quarterly progress report, 6 :13252 (HEDL— 

6864) 
Creep 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Materials Testing 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
Tensile Properties 

Evaluation of candidate stirling engine heater tube alloys for 

1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
STAINLESS STEELS 


See also STAINLESS STEEL-19-9DL 
STAINLESS STEEL-304 
STAINLESS STEEL-316 


Corrosion 
Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6 :12315 (UCRL—85174) 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 
Corrosion Resistance 
Evaluation of metallic materials for use in engineering barrier 
systems, 6 :12575 (PNL-SA—8939) 
Fibers 
Fiber felts as low-density structural materials, 6 :12569 (LA— 
8570) 
Fiber felts as low density structural materials, 6 :12570 (LA- 
UR—80-3423) 
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Joints 
Residual stress of diffusion bonded aluminum-to-stainless steel 
joins. Final report, 6 :12581 (UCRL—15326) 
Microstructure 
Theoretical evaluation of a mechanism of precipitate-enhanced 
cavity swelling during irradiation, 6 :12574 (ORNL/TM— 
7645) 
Physical Radiation Effects 
Point-defect clustering during irradiation, 6 :12591 
Theoretical evaluation of a mechanism of precipitate-enhanced 
cavity swelling during irradiation, 6 :12574 (ORNL/TM— 
7645) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Linear Accelerators 
SLAC-Linac-Collider (SLC) Project, 6 :12704 (SLAC-PUB— 
2669) 
STATE GOVERNMENT 
Energy Policy 
Nuclear choice: are health and safety issues pre-empted, 6 
12414 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
Air Pollution Control 
Feasibility and costs of applying NOx controls on stationary 
emission sources in California. Final report, 6 :12747 (PB— 
80-200355) 
Information Systems 
Environmental Assessment Data Systems, user guide, Gaseous 
Emissions Data system. Report for Sep 78-Sep 79, 6 :12750 
(PB—80-200876) 
STATISTICS 
Transformations 
Application of the power-shift transformation with computing 
procedures, 6 :13259 (ORNL/CSD/TM—142) 
STEAM GENERATORS 
Heat transfer system (Patent), 6 :12381 
Comparative Evaluations 
Development of technology for downhole steam production. 
SPE Paper 9776, 6 :11956 (SAND—80-2216C) 
Fouling 
Correlation of fuel ash composition with boiler operation, 6 
:12333 (EPRI-WS—79-225) 
Performance 
Performance of the grate-modified suspension fired boiler at 
Ames, Iowa while burning refuse-derived fuel and coal 
mixtures, 6 :12334 (EPRI-WS—79-225) 
STEAM INJECTION 
BX in situ oil shale project. Quarterly technical progress 
report, March 1, 1980-May 31, 1980, 6 :11984 (FE—1747-12) 
STEELS 


See also CARBON STEELS 
NICKEL STEELS 
STAINLESS STEELS 


Corrosion 
Corrosion behavior of materials exposed to hypersaline 
geothermal brine, 6 :12315 (UCRL—85174) 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines, 6 :12302 (BM-RI—8504) 
STEM CELLS 
Cytochemistry 
Flow cytoenzymology of the early differentation of mouse 
embryonal carcinoma cells, 6 :12860 
STIRLING ENGINES 
Automotive Fuels 
Ignition of lean fuel-air mixtures in a premixing-prevaporizing 
duct at temperatures up to 1000K, 6 :12558 
(DOE/NASA/51040—19) 
Fuel Consumption 
Advanced propulsion system concept for hybrid vehicles, 6 
:12549 (DOE/NASA/0092—80/2) 
Fuel-Air Ratio 
Ignition of lean fuel-air mixtures in a premixing-prevaporizing 
duct at temperatures up to 1000K, 6 :12558 
(DOE/NASA/51040—19) 


STRONTIUM 
Activation Analysis 


Heaters 
Evaluation of candidate stirling engine heater tube alloys for 
1000 hours at 760°C, 6 :12543 (DOE/NASA/1040—18) 
STOPPING POWER 
Mathematics 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
STORAGE FACILITIES 


See also NATURAL GAS 
PETROLEUM 


Availability 

Report on discussions with owners of potential spent fuel 

storage facilities, 6 :12019 (DOE/SR—0008) 
STORAGE RINGS 
Beam Monitors 

Beam position monitor system for the proton storage ring at 

LAMPF, 6 :12698 (LA-UR—81-599) 
Power Amplifiers 

Design of a power amplifier for the LAMPF proton storage 

ring transverse damper system, 6 :12709 (LA-UR—81-525) 
Power Supplies 

Design of a power amplifier for the LAMPF proton storage 

ring transverse damper system, 6 :12709 (LA-UR—81-525) 
Superconducting Magnets 
Transmission line properties of long strings of superconducting 
magnets, 6 :12708 (FNAL-TM—997) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVER 
See AGRICULTURAL WASTES 
STRAND BREAKS 
Biological Repair 

Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 

Macromolecular lesions and cellular radiation chemistry, 6 
:12908 (LBL—11220) 

Radioinduction 

Cell transformation and mutagenesis, 6 :12912 (LBL—11220) 

Macromolecular lesions and cellular radiation chemistry, 6 
:12908 (LBL—11220) 

STRATEGIC PETROLEUM RESERVE 
Monitoring 

Field measurements plan for the SPR geotechnical program, 6 

:11966 (SAND—81-0077) 
Waste Disposal 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11959 
(DOE/PO/10114—1(Vol.1)) 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11960 
(DOE/PO/10114—1(Vol.2)) 

STRATIFIED CHARGE ENGINES 
Automotive Fuels 

Performance characteristics of stratified charge vehicles with 
conventional fuels and gasoline blended with alcohol and 
water. Paper 760197, 6 :12541 

Performance 

Performance characteristics of stratified charge vehicles with 
conventional fuels and gasoline blended with alcohol and 
water. Paper 760197, 6 :12541 

STREAMER SPARK CHAMBERS 
Specifications 

Triggered streamer chamber for the study of relativistic heavy 

ion collisions, 6 :12706 (UCR—34-P107-253) 
STRIPED BASS 
Population Dynamics 

A study of the striped bass in the marine district of New York 
State. Completion report 1 Apr 76-31 Mar 79, 6 :12823 
(PB—80-203482) 

Periodicities in Atlantic Coast striped bass (Morone saxatilis) 
commercial fisheries data, 6 :12833 

STRONG INTERACTIONS 
Quantum Chromodynamics 
QCD and instantons at finite temperature, 6 :13112 
STRONTIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 

reconnaissance of the Dixon Entrance NTMS and Prince 





STRONTIUM 
Activation Analysis 


Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Ion Exchange 

Ion exchange processes for decontaminating alkaline 

radioactive waste, 6 :12039 (DP-MS—80-91) 
Radioactive Waste Processing 

Ion exchange processes for decontaminating alkaline 

radioactive waste, 6 :12039 (DP-MS—80-91) 
STRONTIUM 90 
Radioecological Concentration 

Analysis of core soil and water samples from the Cactus Crater 

Disposal Site at Enewetak atoll, 6 :12798 (UCID—18935) 
STRONTIUM ISOTOPES 
Potential Energy 

Nuclear ground-state shapes for nuclei with 16 < A < 280, 6 

:13121 (LA-UR—81-444) 
STYRENE 
Leaching 
Plutonium leachability from alternative transuranic incinerator 
ash waste forms, 6 :12025 (BNL—28845) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 
Bibliographies 

Low-rank coal publications contributed by Grand Forks 
Energy Technology Center, United States Department of 
Energy, 1939-1979, 6 :11872 (GFETC/IC—80/1) 

Chemical Analysis 

Isotope dilution analysis of exchangeable water in coal, coal 

char, and activated coal char, 6 :12613 
Technology Utilization 

Low-rank coal publications contributed by Grand Forks 
Energy Technology Center, United States Department of 
Energy, 1939-1979, 6 :11872 (GFETC/IC—80/1) 

SUBSTRATES 
Chemical Preparation 
Large grain silicon films on metallurgical silicon substrates for 
photovoltaic applications, 6 :12193 
SULFATES 
Ecological Concentration 
Impact of a primary sulfate emission source on air quality. 
Final report, 6 :12762 (PB—80-203425) 
SULFONES 
Photolysis 
Vacuum ultraviolet photochemistry of tetrahydrothiophene 
and sulfolane, 6 :12628 (DOE/TIC—11399) 
SULFUR 
Chromatography 
Determination of sulfur species in oil shale waste waters by ion 
chromatography, 6 :11989 (PNL-SA—7592) 
Configuration Interaction 
Discrete-continuum interactions in Cl I and S I, 6 :13046 
Oscillator Strengths 
Discrete-continuum interactions in Cl I and S I, 6 :13046 
SULFUR 32 TARGET 
Deuteron Reactions 
J-dependent effects in tensor analyzing powers for the (d,a) 
reaction, 6 :13122 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
Air Pollution Monitors 
Design of the sulfur dioxide and particulate air monitoring 
network for the Oak Ridge National Laboratory fossil steam 
plant, 6 :12739 (CONF-800416—) 
Chemical Reaction Kinetics 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, April-June 1980, 6 :11941 
(ANL/CEN/FE—80-9) 
Environmental Impacts 
Forecasting effects of SO2 pollution on growth and succession 
in a western conifer forest, 6 :12941 (UCRL—84068) 
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Monitoring 
Ambient air quality maintenance data system applied to coal- 
fired electric generating stations, 6 :12774 
Washout 
Clouds, precipitation and air quality, 6 :12769 (PNL-SA—9056) 
SULFUR FLUORIDES 
Electric Arcs 
Study of a sulphur hexafluoride (SF¢) arc column, 6 :12365 
(ORNL-tr—4692) 
Electrical Properties 
SFs and its applications to electrical instrumentation: electrical 
and thermal properties of SFe, 6 :12724 (ORNL-tr—4693) 
Solubility 
Liquid/gas impregnation for high electrical stress components, 
6 :12647 (SAND—80-2619) 
Thermodynamic Properties 
SF, and its applications to electrical instrumentation: electrical 
and thermal properties of SFe, 6 :12724 (ORNL-tr—4693) 
SULFURIC ACID 
Aerosol Monitoring 
A tunable diode laser stack monitor for sulfuric acid vapor. 
Final report Sep 78-Mar 80, 6 :12756 (PB—80-202690) 
Sampling 
Development of a portable device to collect sulfuric acid 
aerosol. Final report Sep 76-Sep 78, 6 :12763 (PB—80- 
205198) 
SUPERCONDUCTING MAGNETS 
AC Losses 
Transmission line properties of long strings of superconducting 
magnets, 6 :12708 (FNAL-TM—997) 
Cooling Systems 
Heat leak measurements on Fermilab’s energy saver magnet 
string and transfer line, 6 :12707 (DOE/CH/03000—T1!) 
Heat Transfer 
Heat leak measurements on Fermilab’s energy saver magnet 
string and transfer line, 6 :12707 (DOE/CH/03000—T1) 
Performance 
Heat leak measurements on Fermilab’s energy saver magnet 
string and transfer line, 6 :12707 (DOE/CH/03000—T1) 
Standing Waves 
Transmission line properties of long strings of superconducting 
magnets, 6 :12708 (FNAL-TM—997) 
SUPERCONDUCTING WIRES 
Critical Current 
Critical currents at high fields in NbsA] multifilamentary wires, 
6 :13148 (BNL—28875) 
SUPERCONDUCTIVITY 
Reviews 
Superconducting materials, 6 :13149 
SUPERNOVAE 
Luminosity 
Light curve of type I Supernovae, 6 :12979 
Supernova models and light curves, 6 :12980 
Neutrinos 
Neutrino emission from a supernova shock, 6 :12984 
Shock Waves 
Neutrino emission from a supernova shock, 6 :12984 
Star Models 
Supernova models and light curves, 6 :12980 
SUPERTANKERS 
See TANKER SHIPS 
SURFACE FINISHING 
See also ETCHING 
Tools 
Tools used for hand deburring, 6 :12642 (BDX—613-2588) 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 


Capitalized Cost 
Development of surface-mine cost-estimating equations, 6 
:11936 (MRC—80-2020-3) 
Comparative Evaluations 
Characterization of seven United States coal regions. The 
development of optimal terrace pit coal mining systems, 6 
:11926 (DOE/ET/10023—2) 
Survey of nine surface mines in North America (Nine different 
mines in USA and Canada), 6 :1 1925 (DOE/ET/10023—1) 
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Cost 
Coal mining cost model. Volume 4. Users’ guide for the 
surface coal mining cost model, 6 :11931 (EPRI-EA— 
1273(Vol.4)) 
Coal mining cost model. Volume 3. Surface coal mining cost 
model. Final report, 6 :11930 (EPRI-EA—1273(Vol.3)) 
Survey of nine surface mines in North America (Nine different 
mines in USA and Canada), 6 :11925 (DOE/ET/10023—1) 
Land Reclamation 
Groundwater quality monitoring of western coal strip mining: 
preliminary designs for reclaimed mine sources of pollution, 
6 :12816 (PB—80-203193) 
Survey of nine surface mines in North America (Nine different 
mines in USA and Canada), 6 :11925 (DOE/ET/10023—1) 
Mining Equipment 
Survey of nine surface mines in North America (Nine different 
mines in USA and Canada), 6 :11925 (DOE/E?T/10023—1) 
Operating Cost 
Development of surface-mine cost-estimating equations, 6 
:11936 (MRC—80-2020-3) 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Nonlinear Optics 
Nonlinear optics at interfaces, 6 :13142 (LBL—12084) 
Raman Spectra 
Nonlinear optics at interfaces, 6 :13142 (LBL—12084) 
SURVIVAL CURVES 
Least Square Fit 
Cellular damage and repair following heavy-ion irradiation, 6 
:12906 (LBL—11220) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See GLANDS 
SWEDEN 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
Radioactive Waste Storage 
Thermal and thermomechanical data from in situ heater 
experiments at Stripa, Sweden. Technical Information 
Report No. 29, 6 :12044 (LBL—11477) 
SWITZERLAND 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
SYNCHROTRON RADIATION 
Far Ultraviolet Radiation 
Beam line design for synchrotron spectroscopy in the VUV, 6 
712684 
Spectroscopy 
Beam line design for synchrotron spectroscopy in the VUV, 6 
12684 
SYNTHANE PROCESS 
Energy Efficiency 
Second-law efficiency analysis of a coal gasification process, 6 
:11891 
Mathematical Models 
Steam and oxygen demands for fluidized bed coal gasification, 
6 :11899 
Steam Generation 
Steam and oxygen demands for fluidized bed coal gasification, 
6 :11899 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
Chemical Composition 
Effects of components of synfuels on soot formation. Quarterly 
technical progress report Number 1, October 1-December 
31, 1980, 6 :11944 (DOE/PC/30307—T1) 
Combustion 
Effects of components of synfuels on soot formation. Quarterly 
technical progress report Number 1, October 1-December 
31, 1980, 6 :11944 (DOE/PC/30307—T1) 
Fuel Additives 
Improving low temperature properties of synthetic diesel fuels 
derived from oil shale. Alternative fuels utilization program, 
6 :11980 (DOE/CS/50019—1) 


Hydrogen Produ ction 
Synfuels from fusion: producing hydrogen with the tandem 
mirror reac :tor and thermochemical cycles, 6 :12089 
(UCID—1 8909(V‘51.1)) 
Meetings 
Utilization o f alterr ative fuels for transportation, 6 :12461 
Physical Prope :rties 
Future transportation fuels, 6 :12462 


Synfuels from fu sion: producing hydrogen with the tandem 
mirror r2actor and thermochemical cycles, 6 :12089 
(UCID- -189CA(Vol.1)) 

Transportiation fuels from wood, 6 :12105 (PNL-SA—8584) 

SYNTHETIC FUE!LS INDUSTRY 
Dictionaries 
Synfuels 5 zloss ary, 6 :12099 
Standardize: 1 Te rminology 
Synfuels glossary, 6 :12099 


T4 HORMO NF: 
See THYROXII VE 
TADPOLES 


See AMPHIBIANS 
LARVAL? 


TANKER SHO [PS 
Regulations 
Regulat 2 ry analysis and environmental impact statement. 
Regulations to implement the results of the international 
confer ence on tanker safety and pollution prevention. Final 
report , 6 :11965 (AD-A—085460) 


Salt ren 10va) from tanks containing high-level radioactive 
waste >, 6 -12038 (DP-MS—80-56) 
Design 
Annular tank mixing study, 6 :12645 (ENICO—1070) 
Safety 
Annul ar tank mixing study, 6 :12645 (ENICO—1070) 
TANTALU/M 
Activation Analysis 
Uranium, hydrogeochemical and stream sediment 
recom aaissance of the Dixon Entrance NTMS and Prince 
Rupe: t D-6 quadrangles, Alaska, including concentrations of 
forty- two additional elements, 6 :12013 (GJBX— 
257(8 OM App.A1-A4)) 
Uraniu m hydrogeochemical and stream sediment 
reco! anaissance of the thermopolis NTMS Quadrangle, 
Wyc »ming, including concentrations of forty-two additional 
elen rents, 6 :12011 (LA—8005-MS) 
TANTALI JM HYDRIDES 
Phonon: 5 
Latti ce dynamics and low-frequency excitations of transition- 
mi‘ stal hydrides: NbD/sub x/, NbH/sub x/, and TaD/sub x/, 
6 :12597 
TANTA’ LUM OXIDES 
Sputt ering 
Th in film gallium arsenide solar cell research. Third quarterly 
project report, September 1, 1980-November 30, 1980 
(Antireflection coating), 6 :12178 (SERI/PR—9002-3-T1) 
TAUR INE 
Rad liochemical Analysis 
I solation and derivatization of plasma taurine for stable isotope 
analysis by gas chromatography-mass spectrometry, 6 :12841 
TEA RING INSTABILITY 
Aspects of the statistical theory of stochastic magnetic fields: 
test particle transport and turbulent collisionless tearing 
mode, 6 :13200 
Tearing mode stability of tokamak plasmas with elliptical cross 
section, 6 :13170 (ORNL/TM—7591) 
Banana Regime 
1frapped electron modifications to tearing modes in the low 
collision frequency limit, 6 :13181 





TEARING INSTABILITY 
Trapped Electrons 


Trapped Electrons 

Trapped electron modifications to tea ing mc ‘des in the low 

collision frequency limit, 6 :13181 
TENNESSEE 
Ice 

Community Energy Systems and the La w of } ?ublic Utilities. 
Volume Forty-four. Tennessee, 6 :125 '3 (D( JE/CS/20289— 
96) 

Public Utilities 

Community Energy Systems and the Law of Pi iblic Utilities. 
Volume Forty-four. Tennessee, 6 :12513 (DO. E/CS/20289— 
96) 

TENNESSEE VALLEY AUTHORITY 
Demonstration Programs 

TVA program summary, October 1980. Rep ort 

TVA/OP/ECR-81/19, 6 :12444 (NP—252:'8) 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive suimmary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environme:nt and safety 
research for FY 1979. Volume II. Project lis tings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2);' 

TVA program summary, October 1980. Report 
TVA/OP/ECR-81/19, 6 :12444 (NP—25258) 

Resource Recovery Facilities 

TVA activities in resource recovery, 6 :12345 (E 3PRI-WS—79- 

225) 
TERBIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS «tnd Prince 
Rupert D-6 quadrangles, Alaska, including con :entrations of 
forty-two additional elements, 6 :12013 (GJBX- - 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadr angle, 
Wyoming, including concentrations of fort,’-two additional 
elements, 6 :12011 (LA—8005-MS) 

TEST FACILITIES 
Control Systems 

Proposed functional capabilities for a replacement s} /stem for 
the building 836 vibration facility control system, 6 :12648 
(UCID— 18978) 

Operation 

Neutron radiography at the Hot Fuel Examinatio n Facility, 6 

12651 
Performance 

Neutron radiography at the Hot Fuel Examinatio: 1 Facility, 6 

:12651 
TEST PARTICLES 
Transport Theory 

Aspects of the statistical theory of stochastic magn etic fields: 
test particle transport and turbulent collisionless \ ‘earing 
mode, 6 :13200 

TESTES 
Biological Radiation Effects 

Relative biological effect of high Z, high LET charg ed 

particles for spermatogonial killing, 6 :12916 (LBL- —11220) 
Genetic Radiation Effects 

Genetic effects of heavy-ion beams on mice, 6 :12922 \{‘LBL— 

11220) 
Weight 

Relative biological effect of high Z, high LET charged 

particles for spermatogonial killing, 6 :12916 (LBL—.11220) 
TESTOSTERONE 
Delayed Radiation Effects 

Recent advances in pituitary research (Monkeys), 6 :128%31 

(LBL—11220) 
Radioimmunoassay 

Recent advances in pituitary research (Monkeys), 6 :1288 1 

(LBL—11220) 
TEXAS 
Coastal Waters 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11959 
(DOE/PO/10114—1(Vol.1)) 
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Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve Program. Final report, 6 :11960 
(DOE/PO/10114—1(Vol.2)) 

Geochemical Surveys 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas, 6 :12010 (K/UR—29(Pt.5)) 

National Uranium Resource Evaluation Program. Regional 
hydrogeochemical and stream sediment survey of the Llano 
NTMS Quadrangle, Texas, 6 :11995 (GJBX—39(81)) 

ICES 

Community Energy Systems and the Law of Public Utilities. 

Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 
Public Utilities 

Community Energy Systems and the Law of Public Utilities. 

Volume Forty-five. Texas, 6 :12514 (DOE/CS/20289—97) 
Transportation Systems 

Energy and Texas transportation. Final report, September 

1978-July 1980, 6 :12460 (UMTA-TX—801059-2F) 
TEXTILE INDUSTRY 
Dryers 

Development and demonstration of energy-conserving drying 
modifications to textile processes. Part II, Phase III 
extension of DOE contract, 6 :12473 (DOE/CS/40081—T5) 

Energy Conservation 

In-plant demonstration of optimization of energy utilization in 
beck dyeing of carpet. Proposed Part III, Phase III extension 
of DOE contract, 6 :12480 (DOE/CS/40081—T4) 

Energy Shortages 

Socioeconomic impacts of ~stural gas curtailments: a study of 
the textile industry in the southeastern United States. Final 
report, 6 :12469 (DOE/CS/30536—T2) 

Strategies implemented by the textile industry in response to 
natural-gas curtailments, 6 :12470 (DOE/CS/30536—T3) 

Fuel Substitution 

Strategies implemented by the textile industry in response to 

natural-gas curtailments, 6 :12470 (DOE/CS/30536—T3) 
Geothermal Process Heat 

Direct application of geothermal energy at the L’eggs Product 
Plant, Las Cruces, New Mexico. Final report, 6 :12318 
(DOE/ID/12047—3) 

Natural Gas 

Socioeconomic impacts of natural gas curtailments: a study of 
the textile industry in the southeastern United States. Final 
report, 6 :12469 (DOE/CS/30536—T2) 

TEXTOR TOKAMAK 
Planning 

Trip report on travel to KFA, Juelich, Germany, October 5- 

10, 1980, 6 :13218 (GA-A—16130) 
TFTR REACTORS 
Breeding Ratio 

Design of tritium breeding experiments for the tokamak fusion 

test reactor, 6 :13233 (PPPL—1749) 
Dose Rates 

Dose rates from induced activity in the tokamak fusion test 

reactor test cell, 6 :13241 
THERMAL EFFLUENTS 
Recycling 

Cooling water recycle by softening. Final report 1 May 77-1 

Nov 79, 6 :12680 (PB—80-200959) 
Temperature Distribution 

Regional inferences based on water quality monitoring data. 

Technical report, 6 :12821 (PB—80-199698) 
Water Treatment 

Cooling water recycle by softening. Final report 1 May 77-1 
Nov 79, 6 :12680 (PB—80-200959) 

THERMAL ENERGY STORAGE EQUIPMENT 
Commercialization 

Distributed thermal energy storage in the residential sector: 
commercialization-readiness assessment and implementation 
strategy, 6 :12438 (DOE/CS—0195) 

Computerized Simulation 

Convolution model of rock bed thermal storage units, 6 :12249 

SOLTES: simulator of large thermal energy systems, 6 :12349 
(SAND—80-1578C) 

Economics 

Impacts of storage upon solar plants: general principles and 

seasonal applications, 6 :12206 (SAND—80-8242) 
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Materials 
Corrosion of 304SS by molten NaNOs3-K NO; in a thermal 
convection loop, 6 :12207 (SAND—80-8856) 
Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Performance 
Aquifer thermal energy storage: a numerical simulation of 
Auburn University field experiments, 6 :12398 (LBL—10210) 
Technology Assessment 
Review of collector and energy storage technology for 
intermediate temperature applications, 6 :12244 
Thermal Insulation 
Design method to determine the optimal distribution and 
amount of insulation for in-ground heat storage tanks, 6 
:12250 
THERMAL INSULATION 
See also MINERAL WOOL 
Manuals 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
Materials 
Interim reliability and materials design guidelines for solar 
domestic hot water systems, 6 :12218 (ANL/SDP—9) 
Physical Properties 
Solar heating materials handbook: environmental and safety 
considerations for selection, 6 :12237 (DOE/TIC—11374) 
THERMAL POWER PLANTS 
See also COMBINED-CY LE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
WOOD-FUEL POWER PLANTS 
Biological Effects 
Prediction of biological impacts associated with expansion of 
Vienna Steam Electric Station, 6 :12358 (PB—80-208598) 
Blowdown 
Prediction of chemical concentrations in the blowdown of the 
proposed Vienna Unit No. 9, 6 :12357 (PB—80-208580) 
Computerized Simulation 
SOLTES: simulator of large thermal energy systems, 6 :12349 
(SAND—80-1578C) 
Diesel Engines 
A review of advanced vehicular diesel research and 
development programs which have potential application to 
stationary diesel power plants. Final report, 1 March-1 
December 1979, 6 :12327 (AD-A—085601) 
Environmental Impacts 
Impact of a primary sulfate emission source on air quality. 
Final report, 6 :12762 (PB—80-203425) 
Prediction of biological impacts associated with expansion of 
Vienna Steam Electric Station, 6 :12358 (PB—80-208598) 
Intake Structures 
Prediction of entrainment/impingement impact for striped bass 
eggs and larvae by the proposed Vienna Unit No. 9, 6 :12354 
(PB—80-207608) 
Noise Pollution 
Prediction of noise impacts by the proposed Vienna Unit No. 
9, 6 :12359 (PB—80-208606) 
Site Selection 
Hydrogeologic description of the proposed Delmarva Power 
and Light Company power plant site at Vienna, Maryland, 6 
:12355 (PB—80-208564) 
Hydrogeologic description of a proposed power plant site at 
Church Creek, Maryland, 6 :12356 (PB—80-208572) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL SPRINGS 
Water Chemistry 
Geothermal investigation of the Warm Springs Fault 
‘ Geothermal System, Salt Lake County, Utah. Report of 
Investigation No. 140, 6 :12257 (DOE/ET/28393—17) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL WATERS 
Chemical Composition 
Geothermal investigation of the Warm Springs Fault 
Geothermal System, Salt Lake County, Utah. Report of 
Investigation No. 140, 6 :12257 (DOE/ET/28393—17) 


THORIUM 
Activation Analysis 


THERMOCHEMICAL HEAT STORAGE 
Chemical Heat Pumps 
Methanoi-based heat pump for solar heating, cooling and 
storage. Phase II. Final report, July 1, 1978-June 30, 1979, 6 
:12228 (SAND—78-8182) 
THERMOCHEMICAL PROCESSES 
Numerical Data 
Nature of numerical data necessary for the research and 
development of thermochemical hydrogen production 
processes from water, 6 :12097 
THERMODYNAMIC PROPERTIES 
Data Compilation 
Bulletin of Chemical Thermodynamics: a ten-year success story 
of data flagging and tagging, 6 :12620 
THERMONUCLEAR DEVICES 


See also PINCH DEVICES 
TOKAMAK DEVICES 


Research Programs 
Investigation of compact toroid physics. Annual report, period 
ending September 30, 1980, 6 :13215 (DOE/ET/53047—18) 
THERMONUCLEAR POWER PLANTS 
Cost 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 
Environmental Impacts 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 
Performance 
Characterization of alternative electric generation technologies 
for the SPS comparative assessment: volume 2, central- 
station technologies, 6 :12125 (ANL/EES-TM—121(Vol.2)) 
THERMONUCLEAR REACTOR MATERIALS 
Research Programs 
Tenth ADIP quarterly progress report, 6 :13252 (HEDL— 
6864) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 


See also DOUBLET REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
TFTR REACTORS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 


Electromagnetic Lenses 
Design of a hyperbolic microwave metallic lens, 6 :13240 
THERMOSYPHONS 
Heat Transfer 
Heat transfer characteristics of the two-phase closed 
thermosyphon (wickless heat pipe) including direct flow 
observation. Final report, 6 :12668 (PB—80-203540) 
Laminar Flow 
Laminar film flow phenomena--theory and application to the 
two-phase closed thermosyphon. Final report, 6 :12669 
(PB—80-205156) 
THETA PINCH 
Analytical Solution 
Numerical modeling of an end-plugged theta pinch, 6 :13189 
Magnetohydrodynamics 
) .merical modeling of an end-plugged theta pinch, 6 :13189 
Numerical Solution 
Numerical modeling of an end-plugged theta pinch, 6 :13189 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOPHENE 
Desulfurization 
Hueckel theory examination of the hydrodenitrogenation of 
pyridine, 6 :11987 
THIOURACIL 
Biological Effects 
Homologous radioimmunoassay for canine thyrotropin: 
response of normal and x-irradiated dogs to propylthiouracil, 
6 :12928 
THORIUM 
Activation Analysis 
Macon 1°x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 





and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

THORIUM OXIDES 
Phase Studies 

Phase relations in crystalline ceramic nuclear waste forms the 
system UO/sub 2 + x/-CeO2-ZrO2-ThO2 at 1200°C in air, 6 
:12593 (DOE/ET/41900—3) 

THREE-BODY PROBLEM 
Integral Equations 

Hilbert space approach to the three- and four-nucleon systems, 

6 :13116 
THYROID 
Biological Radiation Effects 

Homologous radioimmunoassay for canine thyrotropin: 
response of normal and x-irradiated dogs to propylthiouracil, 
6 :12928 

THYROID STIMULATING HORMONE 
See TSH 
THYROXINE 
Delayed Radiation Effects 

Recent advances in pituitary research (Monkeys), 6 :12881 

(LBL—11220) 
Radioimmunoassay 

Recent advances in pituitary research (Monkeys), 6 :12881 

(LBL—11220) 
TIME-OF-USE PRICING 
Information 

Discussion series on PURPA related topics: information to 

customers, 6 :12419 (DOE/RG/00335—03) 
TIN 
Alpha Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Argon 40 Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Carbon 12 Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
Proton Reactions 

Observation of high-momentum protons from limiting target 

fragmentation, 6 :13080 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

TIN ALLOYS 
Electrical Properties 

Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 

(SERI/PR—9056-1-T1) 
Optical Properties 

Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 

(SERI/PR—9056-1-T1) 
Vapor Plating 

Amorphous-silicon thin-film heterojunction solar cells, 6 :12180 

(SERI/PR--9056-1-T1) 
TIN OXIDES 
Sputtering 

Sputtered oxide/indium phosphide junctions and indium 

phosphide surfaces, 6 :12188 
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TIRES 
Fuel Economy 

An investigation of the fuel economy effects of tire related 
parameters. Technical report, 6 :12457 (PB—80-201007) 

Carbon balance and volumetric measurements of fuel 
consumption. Technical report, 6 :12456 (PB—80-200801) 

TISSUES 
Bioassay 

Animal investigation program 1978 annual report: Nevada Test 

Site and vicinity, 6 :12794 (DOE/DP/0059—038) 
TITANIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Corrosion 

Corrosion behavior of materials exposed to hypersaline 

geothermal brine, 6 :12315 (UCRL—85174) 
Materials Recovery 
Coal fly ash: a potential resource for aluminium and titanium, 6 
:11910 (IS-M—298) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Corrosion Resistance 

Evaluation of metallic materials for use in engineering barrier 

systems, 6 :12575 (PNL-SA-——8939) 
Fatigue 

Evaluation of metallic materials for use in engineering barrier 

systems, 6 :12575 (PNL-SA—8939) 
Fracture Properties 

Evaluation of metallic materials for use in engineering barrier 

systems, 6 :12575 (PNL-SA—8939) 
Impact Strength 

Evaluation of metallic materials for use in engineering barrier 

systems, 6 :12575 (PNL-SA—8939) 
Stress Corrosion 

Slow strain rate behavior of TiCode 12 (ASTM Gr.12) in 

aqueous chloride solutions, 6 :12578 (SAND—80-1738C) 
Tensile Properties 

Slow strain rate behavior of TiCode 12 (ASTM Gr.12) in 

aqueous chloride solutions, 6 :12578 (SAND—80-1738C) 
TITANIUM BASE ALLOYS 
Corrosion 

Corrosion of materials and scaling in low-salinity East Mesa 

geothermal brines, 6 :12302 (BM-RI—8504) 
TITANIUM HYDRIDES 
Crystal-Phase Transformations 

Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 

Electronic Structure 

Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 

Jahn-Teller Effect 

Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 

Photoelectron Spectroscopy 

Electronic structure of metal hydrides. [V. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 

TMR REACTORS 
Neutron Transport 

Neutronics shielding analysis for the end plug of a tandem 

mirror fusion reactor, 6 :13163 (DOE/ET/52048—14) 
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Synthetic Fuels 
Synfuels from fusion: producing hydrogen with the tandem 
mirror reactor and thermochemical cycles, 6 :12089 
(UCID— 18909(Vol.1)) 
TMX DEVICES 
ICR Heating 
Initial TMX central-cell ICRH experiments, 6 :13176 (UCID— 
18866) 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
TEXTOR TOKAMAK 
TOKAPOLE DEVICES 


Electric Currents 
Enhanced current penetration in tokamaks, 6 :13186 
Electric Discharges 
Enhanced current penetration in tokamaks, 6 :13186 
Impurities 
Source effects on impurity and heat transport in a tokamak, 6 
:13162 (DOE/ET/52025—21) 
Neoclassical Transport Theory 
Source effects on impurity and heat transport in a tokamak, 6 
:13162 (DOE/ET/52025—21) 
Plasma Diagnostics 
Development of a far infrared scattering system as a tokamak 
diagnostic tool, 6 :13206 
Plasma Heating 
Deposition and thermalization of fusion products in a tokamak 
plasma, 6 :13197 
Tearing Instability 
Tearing mode stability of tokamak plasmas with elliptical cross 
section, 6 :13170 (ORNL/TM—7591) 
TOKAMAK ETF 
Neutron Transport Theory 
Neutron and gamma ray streaming calculations for the ETF 
neutral beam injectors, 6 :13172 (ORNL/TM—7705) 
Transport Theory 
Neutron and gamma ray streaming calculations for the ETF 
neutral beam injectors, 6 :13172 (ORNL/TM—7705) 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 
TFTR REACTORS 
TOKAMAK ETF 


Transport Theory 
Ignition studies, 6 :13158 (CONF-810114—1) 
TOKAPOLE DEVICES 
Geometry 
Axisymmetric instability n a noncircular tokamak, 6 :13207 
Plasma Instability 
Axisymmetric instability in a noncircular tokamak, 6 :13207 
TOOLS 
Design 
Tools used for hand deburring, 6 :12642 (BDX—613-2588) 
TOPOLOGY 
Lectures 
Introductory lectures on fibre bundles and topology for 
physicists, 6 :13156 
TORSATRON STELLARATOR 
Current Density 
Current density profile measurements in the proto-cleo 
torsatron, 6 :13198 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Heliostats 
Economic analysis of the unified heliostat array. Final report, 6 
:12204 (DOE/SF/10802—1) 
Materials 
Corrosion of 304SS by molten NaNO3-KNOs in a thermal 
convection loop, 6 :12207 (SAND—80-8856) 
TOXIC MATERIALS 
See also TOXINS 
Biological Effects 
Effects of toxicants on the somatosensory system, 6 :12947 
Inhalation 
Reinforcing properties of inhaled substances, 6 :12948 
Testing 
Assays for behavioral toxicity: a strategy for the 
Environmental Protection Agency, 6 :12946 


TOXIC SUBSTANCES CONTROL ACT 
Implementation 
Environmental regulations: past, present and future, 6 :12781 
(CONF-8004 16—) 
TOXINS 
See also HAZARDOUS MATERIALS 
Receptors 
Interaction of nicotinic receptor affinity reagents with central 
nervous system a-bungarotoxin-binding entities, 6 :12845 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRANSCRIPTION 
Biochemical Reaction Kinetics 
Further characterization of human fibroblast 
apurinic/apyrimidinic DNA endonucleases: the definition of 
two mechanistic classes of enzyme, 6 :12837 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER RNA 
Chemical Composition 
m7 Guanosine in tRNA of Escherichia coli, 6 :12834 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT INSURANCE 
See INSURANCE 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Calculation Methods 
Review of characteristic methods used to solve the linear 
transport equation, 6 :13135 (LA-UR—81-136) 
Monte Carlo Method 
Application of pattern recognition techniques to Monte Carlo 
radiation transport problems, 6 :13134 (CONF-801228—1) 
Variational Methods 
Bumpy torus transport in the low collision frequency limit, 6 
213185 
TRANSPORTATION SECTOR 
Energy Consumption 
Outlook for electric road vehicles, 6 :12548 
Fuel Substitution 
Utilization of alternative fuels for transportation, 6 :12461 
Synthetic Fuels 
Utilization of alternative fuels for transportation, 6 :12461 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
Air Pollution 
Nitrogen oxides from coal combustion: environmental effects 
(250 references), 6 :11945 (ICTIS/TR—10) 
Energy Consumption 
Future transportation fuels, 6 :12462 
Fuel Consumption 
Energy and Texas transportation. Final report, September 
1978-July 1980, 6 :12460 (UMTA-TX—201059-2F) 
Fuel Substitution 
Future transportation fuels, 6 :12462 
Synthetic Fuels 
Future transportation fuels, 6 :12462 
TRAPPED-PARTICLE INSTABILITY 
Beta Ratio 
Finite-beta modifications of drift and trapped-electron modes, 6 
13180 
TREES 


See also MAPLES 
OAKS 
POPLARS 





TREES 
Cultivation Techniques 


Cultivation Techniques 
Energy biomass tree seedling production study. Fuels from 
woody biomass. Progress report, September 1978-January 
1980, 6 :12149 (DOE/ET/20606—T2) 
Photosynthesis 
Winter season corticular photosynthesis in Cornus florida, 
Acer rubrum, Quercus alba, and Liriodendron tulipifera, 6 
12896 
Plant Growth 
Energy biomass tree seedling production study. Fuels from 
woody biomass. Progress report, September 1978-January 
1980, 6 :12149 (DOE/ET/20606—T2) 
TRI-GAS PROCESS 
Mathematical Models 
Test and evaluate the TRI-GAS low-Btu coal gasification 
process. Interim report, October 1979-September 1980, 6 
:11889 (FE—10254-86) 
Process Development Units 
Test and evaluate the TRI-GAS low-Btu coal gasification 
process. Interim report, October 1979-September 1980, 6 
:11889 (FE—10254-86) 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM 
Air Samplers 
Differential monitoring of tritium and carbon-14 compounds, 6 
:12780 (PNL-SA—8033) 
Isotopic Exchange 
Abstraction reactions of methylene with deuterated methyl 
halides, 6 :12631 
Radiation Detection 
Proportional counting techniques for routine tritium analyses at 
environmental levels, 6 :12820 (DP-MS—80-104) 
Radiation Monitoring 
Differential monitoring of tritium and carbon-14 compounds, 6 
:12780 (PNL-SA—8033) 
TRITON REACTIONS 
Pickup Reactions 
Single-proton states in '*?Pm (17 MeV), 6 :13127 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSH 
(Thyroid stimulating hormone.) 
Delayed Radiation Effects 
Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL—11220) 
Radioimmunoassay 
Homologous radioimmunoassay for canine thyrotropin: 
response of normal and x-irradiated dogs to propylthiouracil, 
6 :12928 
Recent advances in pituitary research (Monkeys), 6 :12881 
(LBL—11220) 
TSL PROCESS 
Organic Solvents 
Recycle slurry oil characterization. Quarterly report No. 1, 
October 1-December 31, 1980, 6 :11885 (DOE/PC/30027— 
4) 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS 
See also ASCITES TUMOR CELLS 
Biological Radiation Effects 
Estimate of the therapeutic ratio for charged particle beams 
(Mice), 6 :12918 (LBL—11220) 
In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 
Comparative Evaluations 
Physical and cellular radiobiological properties of heavy ions 
in relation to cancer therapy applications, 6 :12904 (LBL— 
11220) 
Cytochemistry 
Flow cytoenzymology of the early differentation of mouse 
embryonal carcinoma cells, 6 :12860 
Labelling 
In vivo tumor radiobiology of heavy charged particles, 6 
:12914 (LBL—11220) 
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Spheroids 

Heavy-ion radiobiology of multicellular tumor spheroids, 6 

:12915 (LBL—11220) 
Survival Curves 
Heavy-ion radiobiology of multicellular tumor spheroids, 6 
:12915 (LBL—11220) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Ion Channeling 

Dynamics of ion channeling at low energies: Nonnormal 

incidence, 6 :13037 
Physical Radiation Effects 

Radiation effects on BCC metals and alloys. Final report, 

March 1, 1970 to August 31, 1980, 6 :12563 (COO—2093-45) 
Sorptive Properties 

Electron-stimulated desorption studies of O on W(110): 
Discussion on the excitation mechanism and the binding sites 
of the O* -yielding species, 6 :12583 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

TUNGSTEN ALLOYS 
Physical Radiation Effects 

Radiation effects on BCC metals and alloys. Final report, 

March 1, 1970 to August 31, 1980, 6 :12563 (COO—2093-45) 
TUNNELS 
Construction 

Field evaluation of advanced methods of subsurface 
exploration for transit tunneling. Final report Sep 78-Dec 79, 
6 :12677 (PB—80-200496) 

Economic Analysis 

Field evaluation of advanced methods of subsurface 
exploration for transit tunneling. Final report Sep 78-Dec 79, 
6 :12677 (PB—80-200496) 

TWO-PHASE FLOW 
Droplets 

Dependence of shock characteristics on droplet size in 

supersonic two-phase mixtures, 6 :12673 
Flow Models 

Flow in geothermal wells. Part II. Working equations for one- 
dimensional! flow through a circular vertical channel, 6 
:12308 (DOE/ET/27225—7) 

Mathematical Models 
Dependence of shock characteristics on droplet size in 
supersonic two-phase mixtures, 6 :12673 
Measuring Methods 
Application of the gamma-beam attenuation technique to the 
measurement of liquid saturation for two-phase flows in 
porous media, 6 :12678 (SAND—80-2433) 
Thermodynamics 
Flow in geothermal wells. Part I. Fundamentals of two-phase 
flow by the method of irreversible thermodynamics, 6 :12307 
(DOE/ET/27225—6) 
TWO-STREAM INSTABILITY 
Numerical investigation of the two stream instability and 
resonant heating of an inhomogeneous, axisymmetric, plasma 
column, 6 :13204 


U 


ULTRASTRUCTURAL CHANGES 
Genetic Effects 
Further characterization of human fibroblast 
apurinic/apyrimidinic DNA endonucleases: the definition of 
two mechanistic classes of enzyme, 6 :12837 
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ULTRAVIOLET RADIATION 
See also EXTREME ULTRAVIOLET RADIATION 
Information Needs 
Modelling ultraviolet radiation sources and the upper 
atmosphere: critical data needs, 6 :13057 
UNDERGROUND MINING 
See also LONGWALL MINING 


Coal mining cost mode. Volume 2. Users’ guide for the 
underground coal mining cost model. Final report, 6 :11929 
(EPRI-EA—1273(Vol.2)) 

Mine Haulage 

Design, fabrication and testing of a low headroom conveyor 
transfer chute. Final technical report (Chutes for transferring 
material from one conveyor to another), 6 :11927 
(DOE/ET/14256—T1) 

Shaft Excavations 

Development of conical stabilizers for pilot hole drilling. Final 
technical report (Pilot hole for raise boring), 6 :11935 (FE— 
9092-1) 

UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
Phase Transformations 

Cosmological consequences of a first-order phase transition in 

the SUs grand unified model, 6 :12978 
SU-5 Groups 

Cosmological consequences of a first-order phase transition in 

the SUs grand unified model, 6 :12978 
Weinberg-Salam Gauge Model 
Departure from Weinberg-Salem model and Grand Unification, 
6 :13098 (DOE/ER/70004—274) 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNISIST 
Information on ongoing research: its role in improving access 
to data, 6 :13274 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 


Expansion 
The arrow of time in the dynamic theory, 6 :13157 (LA—8690- 


Activation Analysis 

Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Catalytic Effects 
Synthesis of ammonia on uranium catalysts, 6 :12114 
Delayed Neutron Analysis 

Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Fluorescence Spectroscopy 

Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 


Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 


F 

Long-run price projections for uranium: an evaluation of 
methodologies. Final report (Eureka model), 6 :12023 
(GIBX—36(81)) 

Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NIMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

Prices 

Long-run price projections for uranium: an evaluation of 
methodologies. Final report (Eureka model), 6 :12023 
(GJBX—36(81)) 

URANIUM 235 TARGET 
Proton Reactions 

Phenomenological model for particle production from the 
collisions of nucleons and pions with fissile elements at 
medium energies, 6 :13129 (ORNL/TM—7528) 

URANIUM 236 
Fission 

Width of the charge distribution in fission, 6 :13133 (LBL— 
12072) 

URANIUM 238 TARGET 
Proton Reactions 

Phenomenological model for particle production from the 
collisions of nucleons and pions with fissile elements at 
medium energies, 6 :13129 (ORNL/TM—7528) 

URANIUM ALLOYS 
Lattice Parameters 

X-ray diffraction studies of binary plutonium. Uranium alloys: 

an interim report, 6 :12579 (UCID—18922) 
Microstructure 

X-ray diffraction studies of binary plutonium. Uranium alloys: 

an interim report, 6 :12579 (UCID—18922) 
Superconductivity 

Superconductivity in metastable bcc alloys containing 

neptunium, 6 :12577 
URANIUM DEPOSITS 
Aerial Prospecting 

Aerial gamma ray and magnetic survey danville quadrangle 
Indiana and Illinois. Final report, 6 :12003 (GJBX—48(81)) 

Aerial gamma ray and magnetic survey Fort Dodge 
quandrangle Iowa. Final report, 6 :12002 (GJBX—47(81)) 

Aerial gamma ray and magnetic survey Omaha quadrangle 
Iowa and Nebraska. Final report, 6 :12001 (GJBX—46(81)) 

Aerial gamma ray and magnetic survey Fort Wayne 
quadrangle Indiana, Ohio, and Michigan. Final report, 6 
:12004 (GJBX—49(81)) 

Aerial radiometric and magnetic survey: Valentine National 
Topographic Map, South Dakota. Final report, 6 :11997 
(GJBX—41(81)) 

Aerial radiometric and magnetic survey: Martin National 
Topographic Map, South Dakota. Final report, 6 :11998 
(GJBX—42(81)) 

Aerial radiometric and magnetic survey: Scott City National 
Topographic Map, Kansas. Final report, 6 :11999 (GJBX— 
43(81)) 

Aerial radiometric and magnetic survey: Goodland National 
Topographic Map, Kansas. Final report, 6 :12000 (GJBX— 
44(81)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Rosa quadrangle (California). Final report, 6 :12009 
(GJBX—51(81)(Vol.2)(SantaRosa)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Cruz quadrangle (California). Final report, 6 :12007 
(GJBX—50(81)(Vol.2)(SantaCruz)) 

Airborne gamma-ray spectrometer amd magnetometer survey: 
San Francisco quadrangle (California). Final report, 6 :12005 
(GJBX—50(81)(Vol.2)(SanFrancisco)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Jose quadrangle (California). Final report, 6 :12006 
(GIBX—50(81)(Vol.2)(SanJose)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sacramento quadrangle (California). Final report, 6 :12008 
(GJBX—51(81)(Vol.2)(Sacramento)) 





Airborne gamma-ray spectrometer and magnetometer survey: 
San Francisco Quadrangle, San Jose Quadrangle, Santa Cruz 
Quadrangle, California. Final report, 6 :12014 (GJBX— 
50(81)(Vol.1)(SanFran.)) 

Alaska 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Evaluation 

Estimation of intermediate grade uranium resources. Final 

report (0.01 to 0.05% Us0s), 6 :11992 (GIBX—34(81)) 
Prospecting 

Engineering report on drilling in the Oakville-Goliad project, 
Laredo-McAllen Quadrangles, Texas (NURE program 
support), 6 :11994 (GJBX—19(81)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas, 6 :12010 (K/UR—29(P:.5)) 

Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

National Uranium Resource Evaluation Program. Regional 
hydrogeochemical and stream sediment survey of the Llano 
NTMS Quadrangle, Texas, 6 :11995 (GJBX—39(81)) 

URANIUM DIOXIDE 
Atom Transport 

Oxygen diffusion in hypostoichiometric uranium dioxide, 6 

:12572 (LBL—11905) 
Fission Product Release 

Fission gas release from oxide fuels at high burnups (AWBA 

development program), 6 :12376 (WAPD-TM—1443) 
Leaching 

Probable leaching mechanisms for UO and spent fuel, 6 :12051 

(PNL-SA—8744) 
Oxidation 

Probable leaching mechanisms for UO: and spent fuel, 6 :12051 

(PNL-SA—8744) 
Physical Radiation Effects 
Fission gas release from oxide fuels at high burnups (AWBA 
development program), 6 :12376 (WAPD-TM—1443) 

URANIUM HEXAFLUORIDE 

Sorption 

Removal of gaseous fluorides, 6 :12032 (CONF-800416—) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 

URANIUM ORES 

Mining 

Historical review of uranium-vanadium in the eastern Carrizo 
Mountains, San Juan County, New Mexico and Apache 
County, Arizona, 6 :12015 (DOE/GJ/01664—T1) 

URANIUM OXIDES 
See also URANIUM DIOXIDE 
Phase Studies 

Phase relations in crystalline ceramic nuclear waste forms the 
system UO/sub 2 + x/-CeO2-ZrO2-ThO, at 1200°C in air, 6 
:12593 (DOE/ET/41900—3) 

URANIUM RESERVES 
Evaluation 

World uranium resources (Use of log-curves in estimation), 6 

711993 
Global Aspects 
World uranium resources (Use of log-curves in estimation), 6 
711993 
URANYL NITRATES 
Criticality 
Annular tank mixing study, 6 :12645 (ENICO—1070) 
URBAN AREAS 
Energy Conservation 

Energy-Integrating Master Plan for the City of Atlantic City, 
New Jersey: energy conservation element. Volume 3, 6 
:12523 (DOE/CS/20614—T1) 
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Planning 

Energy-Integrating Master Plan for the City of Atlantic City, 
New Jersey: energy conservation element. Volume 3, 6 
:12523 (DOE/CS/20614—T1) 

UREA 
Leaching 

Plutonium leachability from alternative transuranic incinerator 

ash waste forms, 6 :12025 (BNL—28845) 
US CEQ 
Research 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US DEPARTMENT OF AGRICULTURE 
See US DOA 
US DEPARTMENT OF COMMERCE 
See US DOC 
US DEPARTMENT OF HEALTH, ED., AND WELFARE 
See US HEW 
US DOA 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US DOC 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US DOD 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US DOE 
See also FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
ORNL 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
STANFORD LINEAR ACCELERATOR CENTER 
Y-12 PLANT 
Budgets 

Secretary's annual report to Congress. Volume II. Budget 

highlights, 1982, 6 :12402 (DOE/S—0010(81)(Vol.2)) 
Organizing 

Institutional origins of the Department of Energy: the Federal 
Energy Administration, 6 :12409 (DOE/OSE— 
0005(Vol.1)(No.3)) 

Professional Personnel 

Comparison of Compensation paid scientists and engineers in 
research and development. DOE National Survey of 
Compensation, 1980 data, 6 :13253 (DOE/AD—0027/3) 

Research 

Biomass energy systems program overview, 6 :12135 (CONF- 
800482—) 

DOE alcohol program, 6 :12422 (CONF-800482—) 

Energy commercialization prespects, 6 :11907 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 
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Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

Ocean farms, 6 :12138 (CONF-800482—) 

Role of DOE's Energy Technology Centers, 6 :11905 
Secretary's annual report to Congress. Volume II. Budget 
highlights, 1982, 6 :12402 (DOE/S—0010(81)(Vol.2)) 

Resource Recovery Facilities 

Overview of the Department of Energy's program for 
recovery of energy and materials from urban solid waste, 6 
:12423 (EPRI-WS—79-225) 

US DOI 
Research 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US DOT 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US EPA 
Pollution Regulations 

Incentives for technological innovation in air pollution 
reduction: an ETIP policy research series. Volume 4: 
analysis of the rationale and public comment regarding 
EPA's proposed regulation on regional consistency. Final 
report, 6 :12412 (PB—80-203730) 

Regulations 

Kentucky Department for Natural Resources and 
Environmental Protection permit application for air 
contaminant source: SRC-I demonstration plant, Newman, 
Kentucky. Appendix D. Impact assessment, 6 :11883 
(DOE/OR/03054—T4(App.D)) 

Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

Resource Recovery Facilities 

EPA's activities in energy from waste, 6 :12347 (EPRI-WS— 

79-225) 
US FEA 


g 

Institutional origins of the Department of Energy: the Federal 
Energy Administration, 6 :12409 (DOE/OSE— 
0005(Vol.1)(No.3)) 

US HEW 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US HUD 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US NRC 
Research Programs 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 


USA 
Power Reactors 


Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

US OTA 
Research 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume 1. Executive summary, 6 
:12826 (DOE/EV—0057/2(Vol.1)) 

Inventory of Federal energy-related environment and safety 
research for FY 1979. Volume II. Project listings and 
indexes, 6 :12827 (DOE/EV—0057/2(Vol.2)) 

USA 

See also ALABAMA 
ALASKA 
ARIZONA 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PACIFIC NORTHWEST REGION 
PENNSYLVANIA 
RHODE ISLAND 
ROCKY MOUNTAIN REGION 
SOUTH CAROLINA 
SOUTH DAKOTA 
SOUTHEAST REGION 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 


Coal Deposits 
Characterization of seven United States coal regions. The 
development of optimal terrace pit coal mining systems, 6 
:11926 (DOE/ET/10023—2) 
Coal Reserves 
Evaluation of high angle auger systems. Final report (Steeply 
pitching seams), 6 :11933 (FE—8914-7(Vol.1)) 
Evaluation of high angle auger systems. Final report (In 
steeply pitching seams), 6 :11932 (FE—8914-7(App.)) 
Energy Conservation 
Data and methodological problems in establishing state 
gasoline-conservation targets, 6 :12405 (CONF-810111—2) 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
International Cooperation 
International cooperation in heavy-ion research, 6 :12874 
(LBL—11220) 
Irradiation Reactors 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 
Power Reactors 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 





Production Reactors 


Production Reactors 

Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 

Volume Two. Federal, 6 :12481 (DOE/CS/20289—54) 
Research and Test Reactors 

Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 

Zero Power Reactors 

Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 

USSR 
Electric Power Industry 

Basic data on Soviet energy branches, 6 :11874 (RAND/N— 

1332-DOE) 
Energy Sources 

Basic data on Soviet energy branches, 6 :11874 (RAND/N— 

1332-DOE) 
UTAH 
Geology 

Geothermal investigations at Crystal Hot Springs, Salt Lake 
County, Utah. Report of Investigation No. 139, 6 :12256 
(DOE/ET/28393—16) 

Geothermal Systems 

Geology, characteristics, and resource potential of the low- 
temperature geothermal system near Midway, Wasatch 
County, Utah. Report of Investigation No. 142, 6 :12254 
(DOE/ET/28393—19) 

Geothermal investigations at selected thermal systems of the 
northern Wasatch Front Weber and Box Elder Counties, 
Utah. Report of investigation No. 141, 6 :12253 
(DOE/ET/28393—18) 

Heat Flow 

Geology, characteristics, and resource potential of the low- 
temperature geothermal system near Midway, Wasatch 
County, Utah. Report of Investigation No. 142, 6 :12254 
(DOE/ET/28393—19) 

Hot Springs 

Geology, characteristics, and resource potential of the low- 
temperature geothermal system near Midway, Wasatch 
County, Utah. Report of Investigation No. 142, 6 :12254 
(DOE/ET/28393—19) 

Hydrothermal Systems 

Geothermal investigation of the Warm Springs Fault 
Geothermal System, Salt Lake County, Utah. Report of 
Investigation No. 140, 6 :12257 (DOE/ET/28393—17) 

Geothermal investigations at Crystal Hot Springs, Salt Lake 
County, Utah. Report of Investigation No. 139, 6 :12256 
(DOE/ET/28393—16) 

ICES 

Community Energy Systems and the Law of Public Utilities. 

Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Land Reclamation 

Uranium Mill Tailings Remedial Action Program. Annual 

status report, 6 :12064 (DOE/NE—0011) 
Public Utilities 

Community Energy Systems and the Law of Public Utilities. 

Volume Forty-six. Utah, 6 :12515 (DOE/CS/20289—98) 
Thermal Springs 

Geothermal investigations at Crystal Hot Springs, Salt Lake 
County, Utah. Report of Investigation No. 139, 6 :12256 
(DOE/ET/28393—16) 

Geothermal investigations at selected thermal systems of the 
northern Wasatch Front Weber and Box Elder Counties, 
Utah. Report of investigation No. 141, 6 :12253 
(DOE/ET/28393—18) 

UTILITIES 
See ELECTRIC UTiLITIES 
PUBLIC UTILITIES 
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VANADIUM 
Activation Analysis 

Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 
40(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

VANADIUM ALLOYS 
Physical Radiation Effects 

Microstructure of irradiated Ti-70A and Ti-6A1-4V (Nickel 

and helium ions), 6 :12590 
VANADIUM ORES 
Mining 

Historical review of uranium-vanadium in the eastern Carrizo 
Mountains, San Juan County, New Mexico and Apache 
County, Arizona, 6 :12015 (DOE/GJ/01664—T1) 

VEGETATION 

See PLANTS 
VEHICLES 

See also AUTOMOBILES 


ELECTRIC-POWERED VEHICLES 
RECREATIONAL VEHICLES 


Synthetic Fuels 
Future transportation fuels, 6 :12462 
VENOMS 
Receptors 
Interaction of nicotinic receptor affinity reagents with central 
nervous system a-bungarotoxin-binding entities, 6 :12845 
VERMONT 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 
99) 
Low-Head Hydroelectric Power Plants 
Factors hindering the development of small-scale municipal 
hydropower: a case study of the Black River project in 
Springfield, Vermont, 6 :121!17 (DOE/RA/04895—1) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-seven. Vermont, 6 :12516 (DOE/CS/20289— 
99) 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VETCH 
See VICIA 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VICIA 
Biological Radiation Effects 
Comparison of micronuclei induction for x-ray and ultrasound 
exposures of Vicia faba root meristem cells, 6 :12931 
VINYLBENZENE 
See STYRENE 
VIRGINIA 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-eight. Virginia, 6 :12517 (DOE/CS/20289— 
100) 
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VIRUSES 
Biosynthesis 
Synthesis and circularization of N- and B-tropic retroviral 
DNA in Fv-1 permissive and restrictive mouse cells, 6 
:12890 
Environmental Transport 
Fate of human viruses in groundwater recharge systems, 6 
712812 (BNL—51214) 
Infectivity 
Ascorbic acid inhibits replication and infectivity of avian RNA 
tumor virus, 6 :12889 
Water Pollution 
Fate of human viruses in groundwater recharge systems, 6 
712812 (BNL—S51214) 
VISIBLE RADIATION 
Biological Effects 
Action spectra for oxygen-dependent and independent 
inactivation of Escherichia coli WP2s from 254 to 460 NM, 
6 :12891 
VISION 
Biological Radiation Effects 
Thermophysical lesions caused by HZE particles (Mice; corn), 
6 :12925 (LBL—11220) 
VITAMIN C 
See ASCORBIC ACID 
VITAMIN D 
Evaluation 
Intestinal absorption of calcium and phosphorus, 6 :12895 
Metabolism 
Cadmium inhibition of vitamin D-mediated responses in organ- 
cultured embryonic chick duodenum, 6 :12945 
VOIDS 
Physical Radiation Effects 
Microstructure of irradiated Ti-70A and Ti-6AI-4V (Nickel 
and helium ions), 6 :12590 
VOLCANOES 
Amplitudes 
Air pressure waves from Mount St. Helens eruptions, 6 :12962 
(SAND—80-1970) 
Eruption 
Mount St. Helens related aerosol properties from solar 
extinction measurements, 6 :12768 (PNL-SA—8901) 
Shock Waves 
Air pressure waves from Mount St. Helens eruptions, 6 :12962 
(SAND—80-1970) 
Sound Waves 
Air pressure waves from Mount St. Helens eruptions, 6 :12962 
(SAND—80-1970) 


WALL-LESS COUNTERS 
Comparative Evaluations 
Microdosimetry research, 6 :13138 (LBL—11220) 
WASHINGTON 
Geology 
Preliminary geology of eastern Umtanum Ridge, South-Central 
Washington, 6 :12053 (RHO-BWI-C—21) 
ICES 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 
Public Utilities 
Community Energy Systems and the Law of Public Utilities. 
Volume Forty-nine. Washington, 6 :12518 
(DOE/CS/20289—101) 
Volcanoes 
Air pressure waves from Mount St. Helens eruptions, 6 :12962 
(SAND—80-1970) 
Wind Power 
Wind field predictions for the Columbia Gorge and the 
Goodnoe Hills wind turbine site, 6 :12324 
(DOE/BP/18979—T1) 


WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 


Meetings 
Proceedings of the 1980 UCC-ND and GAT waste 
management seminar, 6 :12026 (CONF-800416—) 
WASTE OILS 
Waste Management 
Waste oil disposal at the Department of Energy facilities at 
Oak Ridge, Tennessee, 6 :12028 (CONF-800416—) 
Waste oil management at the Oak Ridge National Laboratory, 
6 :12029 (CONF-800416—) 
WASTE PROCESSING 


See also ACTIVATED SLUDGE PROCESS 
RADIOACTIVE WASTE PROCESSING 


Solar Process Heat 
Concentrating solar collector system for the evaporation of 
low-level radioactive waste water, 6 :12225 (LA-UR—380- 
3695) 
WASTE PROCESSING PLANTS 
Demonstration Programs 
Refuse conversion to methane (RefCOM), 6 :12104 (EPRI- 
WS—79-225) 
Design 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 
Economic Analysis 
Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 6 :12332 (EPRI-WS—79-225) 
Evaluation 
Seattle experience: conversion of solid waste to fuels or 
chemicals, 6 :12526 
Feasibility Studies 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume I. Final report, 6 :12524 
Conceptual design of transfer station/materials and energy 
recovery facility, City of Berkeley: Solid Waste Management 
Center. Volume II. Final report (Appendices), 6 :12525 
Institutional Factors 
Seattle experience: conversion of solid waste to fuels or 
chemicals, 6 :12526 
Operation 
Impact of trommel screening on the quality of refuse-derived 
fuel, 6 :12676 (EPRI-WS—79-225) 
Performance 
Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 6 :12332 (EPRI-WS—79-225) 
WASTE WATER 
Bibliographies 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
Chemical Analysis 
Determination of sulfur species in oil shale waste waters by ion 
chromatography, 6 :11989 (PNL-SA—7592) 
Chemical Composition 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
Chemical Oxygen Demand 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
Chromatography 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 





Electric Conductivity 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
Fractionation 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
Toxicity 
Effects of aqueous effluents from in situ fossil fuel processing 
technologies on aquatic systems. Annual progress report, 
January 1-December 31, 1979, 6 :11918 
(DOE/LETC/10058—T1) 
Water Treatment 
Study of the treatability of wastewater from a coal gasification 
plant. Supplementary report, July 15-December 31, 1980, 6 
:11909 (DOE/ET/00234—32) 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 


SEAWATER 
WASTE WATER 


Chemical Analysis 
Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 
Chemical Radiation Effects 
Radiation chemistry of heavy particles, 6 :12635 (LBL—11220) 
Phase Diagrams 
Study of equilibrium in liquid-gas phases in the bromine- 
hydrobromic acid-water system. Final report (For Mark-13 
process), 6 :12615 (EUR—6755-FR) 
Photolysis 
Rate constants for the reactions of HO, with OH and with 
HOs, 6 :12632 
Quantitative Chemical Analysis 
Isotope dilution analysis of exchangeable water in coal, coal 
char, and activated coal char, 6 :12613 
Solvent Properties 
Intellectual and scholarly judgement in critical evaluation of 
numerical data, a case history, 6 :12627 
Sorption 
Separation of water-ethanol mixtures by sorption, Part 2, 6 
:12111 (ORNL/MIT—304) 
WATER COOLED REACLORS 


See also BWR TYPE REACTORS 
PWR TYPE REACTORS 


Reactor Safety 
LWR design decision methodology: Phase II. Final report, 6 
:12390 (ALO—133) 
WATER HEATERS 


See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR WATER HEATERS 


Standards 
Energy conservation regulations for new nonresidential 
buildings. Guide to service water heaters, Division Seven, 6 
:12448 (P—400-80-071) 
Thermal Energy Storage Equipment 
Distributed thermal energy storage in the residential sector: 
commercialization-readiness assessment and implementation 
strategy, 6 :12438 (DOE/CS—0195) 
WATER POLLUTION 
Environmental Transport 
Perturbation analysis of the New York Bight, 6 :12819 
WATER POLLUTION CONTROL 
Trace element contamination of drainage from coal cleaning 
wastes, 6 :11920 
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WATER POLLUTION MONITORS 
Testing 
Y-12 development goals in pollutant discharge monitoring, 6 
:12814 (CONF-800416—) 
WATER QUALITY 
Government Policies 
Federal and state roles in water quality maintenance and the 
impact on energy development, 6 :12404 
Pollution Laws 
US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (OKNL/EIS—177) 
Pollution Regulations 
US Department of Energy Fossil Energy environmental 
compliance program handbook: federal regulations on water 
quality, 6 :11951 (ORNL/EIS—177) 
WATER RESERVOIRS 
Energy Storage 
Large-scale energy storage in district-heating systems, 6 :12527 
WATER RESOURCES 
Availability 
Survey of state water laws affecting coal slurry pipeline 
development, 6 :11950 (ANL/EES-TM—119) 
Mathematical Models 
Note on the meaning of storage coefficient, 6 :12786 
Resource Assessment 
Section 13(b) water assessment report: coal liquefaction 
demonstration plant near Morgantown, WV, 6 :11917 
(DOE/EV/03201—T3) 
WATER SOURCE HEAT PUMPS 
Performance 
Heat pumps for geothermal applications: availability and 
performance. Final report, 6 :12316 (DOE/ID/12020—T1) 
WATER VAPOR 
Molecular Structure 
Correlation of the isotope chemistry of hydrogen, carbon, and 
oxygen with molecular forces by the WIMPER (2) method, 
6 :12624 
Molecule-Molecule Collisions 
Vibrational relaxation of O; by H2O and D2O, 6 :13032 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS 
Color Model 
Introduction to weak interaction theories with dynamical 
symmetry breaking, 6 :13097 (DOE/ER/01545—276) 
Symmetry Breaking 
Introduction to weak interaction theories with dynamical 
symmetry breaking, 6 :13097 (DOE/ER/01545—276) 
WEATHER 
Environmental Effects 
Phenology of desert shrubs in southern Nye County, Nevada, 
6 :12788 
WEIGHT MEASUREMENT 
Meetings 
Bulk solids in transit, 6 :11939 
On-Line Measurement Systems 
Bulk solids in transit, 6 :11939 
WEINBERG-SALAM GAUGE MODEL 
Symmetry Breaking 
Departure from Weinberg-Salem model and Grand Unification, 
6 :13098 (DOE/ER/70004—274) 
WELDED JOINTS 
See also BRAZED JOINTS 
Leaks 
Component temperature versus laser welding parameters, 6 
:12646 (MLM—2802) 
Nondestructive Testing 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter 
technical progress report for period ending September 28, 
1980, 6 :12644 (DOE/ET/13511—T4) 
Temperature Control 
Component temperature versus laser welding parameters, 6 
:12646 (MLM—2802) 
WELDS 
Se. WELDED JOINTS 
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WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Black Shales 
Foam fracturing the Devonian shale, 6 :11976 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty. West Virginia, 6 :12519 (DOE/CS/20289— 
102) 

Water Resources 

Section 13(b) water assessment report: coal liquefaction 
demonstration plant near Morgantown, WV, 6 :11917 
(DOE/EV/03201—T3) 

WHITE DWARF STARS 
Carbon Burning 
Supernova models and light curves, 6 :12980 
Density 
Supernova models and light curves, 6 :12980 
Star Evolution 
Supernova models and light curves, 6 :12980 
WILD ANIMALS 
Contamination 

Animal investigation program 1978 annual report: Nevada Test 

Site and vicinity, 6 :12794 (DOE/DP/0059—038) 
WIND 
Air Flow 

Analytical solution for three-dimensional stationary flows in 
the atmospheric boundary layer over terrain, 6 :12295 
(UCID— 18884) 

Computer Codes 

Modeling a tracer release experiment during nocturnal 

drainage flow in complex terrain, 6 :12291 (UCID—18884) 
Flow Models 

Comparison of observed and predicted slope winds, 6 :12286 
(UCID— 18884) 

Modeling a tracer release experiment during nocturnal 
drainage flow in complex terrain, 6 :12291 (UCID—18884) 

Nonstationary nocturnal drainage flow model, 6 :12293 
(UCID— 18884) 

Numerical simulation of nocturnal drainage flow, 6 :12294 
(UCID— 18884) 

Tracer experiment modeling: July 22 Geyser’s area, 6 :12290 
(UCID— 18884) 

Two-dimensional slope wind simulations in the finite element 
approximation, 6 :12287 (UCID—18884) 

Mathematical Models 
Mass-consistent modeling, revisited, 6 :12288 (UCID—18884) 
Mass-consistent modeling, revisited, 6 :12732 (PNL-SA—8789) 
Navier-Stokes Equations 

Analytical solution for three-dimensional stationary flows in 
the atmospheric boundary layer over terrain, 6 :12295 
(UCID— 18884) 

Statistical Models 

Statistical model for wind prediction at a mountain and valley 
station near Anderson Creek, California, 6 :12292 (UCID— 
18884) 

Tracer Techniques 

Tracer experiment modeling: July 22 Geyser’s area, 6 :12290 

(UCID— 18884) 
Turbulence 

Application of a photodiode-array optical turbulence sensor to 

wind studies in complex terrain, 6 :12281 (UCID—18884) 
WIND POWER 
Availability 

Wind energy resource atlas. Volume 9. The Southwest Region, 
6 :12321 (PNL—3195WERA-9) 

Wind field predictions for the Columbia Gorge and the 
Goodnoe Hills wind turbine site, 6 :12324 
(DOE/BP/18979—T1) 

Wind resource assessment in the Northwest United States, 6 
:12322 (PNL-SA—8875) 


Resource Assessment 

Wind energy resource atlas. Volume 9. The Southwest Region, 
6 :12321 (PNL—319S5WERA-9) 

Wind field predictions for the Columbia Gorge and the 
Goodnoe Hills wind turbine site, 6 :12324 
(DOE/BP/18979—T1) 

Wind resource assessment in the Northwest United States, 6 
:12322 (PNL-SA—8875) 

WIND POWER PLANTS 
Economic Analysis 

Summary of three regional assessment studies of solar electric 
generation opportunities in the Southwest, Southeast, and 
Northeast United States, 6 :12126 (PNL—3030) 

Marketing Research 

Summary of three regional assessment studies of solar electric 
generation opportunities in the Southwest, Southeast, and 
Northeast United States, 6 :12126 (PNL—3030) 

Site Selection 

Confidence interval procedures for wind turbine candidate 

sites, 6 :12326 
WIND TURBINES 
Manufacturers 

Study of product liability insurance issues related to small wind 

energy conversion systems, 6 :12323 (RFP—3178-80/21) 
Meetings 

SERI second wind energy innovative systems conference, 6 

:12325 (SERI/CP—635-938) 
Site Selection 

Confidence interval procedures for wind turbine candidate 

sites, 6 :12326 
WINDFALL PROFITS TAX 

Legislative review (1979). 96th Congress, first session. Alcohol 
fuels tax incentives. A summary: alcohol fuels provisions of 
the crude oil windfall profit tax act, 6 :12112 (PB—80- 
201114) 

WINDOWS 
Design 

Testing of air-flow windows for evaluation and application, 6 

:12442 (LBL—12065) 
Heat Gain 
Testing of air-flow windows for evaluation and application, 6 
:12442 (LBL—12065) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN 
ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-one. Wisconsin, 6 :12520 (DOE/CS/20289— 
103) 

wooD 
Acid Hydrolysis 

An integrated approach to the conversion of lignocellulose 
from wood into useful chemicals. Summary report: 
preliminary process design, 6 :12172 (PB—80-201031) 

Energy Source Development 
Silvicultural options and constraints in the production of wood 
energy feedstocks, 6 :12133 (CONF-800482—) 
Liquefaction 
Transportation fuels from wood, 6 :12105 (PNL-SA—8584) 
Pyrolysis 

Chemicals from western hardwoods and agricultural residues. 
Appendix volume (manuscript copies). Semiannual report, 6 
:12173 (PB—80-201403) 

Uses 

Silvicultural options and constraints in the production of wood 

energy feedstocks, 6 :12133 (CONF-800482—) 
WOOD FUELS 
Commercialization 
State demonstration in wood energy, 6 :12137 (CONF- 
800482—) 
WOOD WASTES 
Anaerobic Digestion 
Anaeriobic digestion for the 80's, 6 :12101 (CONF-800482—) 





Combustion 


Combustion 

Wood waste as a power plant fuel in the Ozarks. Final report, 

6 :12348 (PB—80-201577) 
WOOD-FUEL POWER PLANTS 
Construction 

Advanced systems demonstration for utilization of biomass as 
an energy source. Volume II. Technical specifications, 6 
:12145 (DOE/ET/20055—T2(Vol.2)) 

Design 

Advanced system demonstration for utilization of biomass as 
an energy source. Volume I. Scope and design criteria and 
project summary, 6 :12144 (DOE/ET/20055—T2(Vol.1)) 

Advanced system demonstration for utilization of biomass as 
an energy source. Volume IV. Design drawings, 6 :12146 
(DOE/ET/20055—T2(Vol.4)) 

Electrical Equipment 

Advanced system demonstration for utilization of biomass as 
an energy source. Volume V. Electrical and instrumentation 
elementary diagrams and instrument indexes, 6 :12147 
(DOE/ET/20055—T2(Vol.5)) 

Equipment 

Advanced systems demonstration for utilization of biomass as 
an energy source. Volume III. Equipment specifications, 6 
:12186 (DOE/ET/20055—T2(Vol.3)(Bk.1)) 

Feasibility Studies 

Advanced system demonstration for utilization of biomass as 
an energy source, 6 :12148 (DOE/ET/20055— 
T4(Exec.Summ.)) 

Measuring Instruments 

Advanced system demonstration for utilization of biomass as 
an energy source. Volume V. Electrical and instrumentation 
elementary diagrams and instrument indexes, 6 :12147 
(DOE/ET/20055—T2(Vol.5)) 

Site Selection 

Advanced system demonstration for utilization of biomass as 

an energy source, 6 :12143 (DOE/ET/20055—T1) 
Specifications 

Advanced systems demonstration for utilization of biomass as 
an energy source. Volume II. Technical specifications, 6 
:12145 (DOE/ET/20055—T2(Vol.2)) 

Advanced system demonstration for utilization of biomass as 
an energy source. Volume IV. Design drawings, 6 :12146 
(DOE/ET/20055—T2(Vol.4)) 

WORKERS 
See PERSONNEL 
WORMS (SEGMENTED) 
See ANNELIDS 
WYOMING 
Geochemical Surveys 

Los Alamos Scientific Laboratory approach to 
hydrogeochemical and stream sediment reconnaissance for 
uranium in the United States, 6 :12012 (LA—8681-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

ICES 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Public Utilities 

Community Energy Systems and the Law of Public Utilities. 
Volume Fifty-two. Wyoming, 6 :12521 (DOE/CS/20289— 
104) 

Water Quality 

Groundwater quality monitoring of western coal strip mining: 
preliminary designs for reclaimed mine sources of pollution, 
6 :12816 (PB—80-203193) 
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X RADIATION 
Comparative Evaluations 
Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 
11220) 
Heavy-ion radiography applied to charged particle 
radiotherapy, 6 :12879 (LBL—11220) 
Introduction and overview, 6 :12873 (LBL—11220) 
Projection radiography and tomography, 6 :12877 (LBL— 
11220) 
Radiation Doses 
Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 
11220) 
Synergism 
Effects of combined low- and high-LET radiations, 6 :12907 
(LBL—11220) 
XENON 
Auger Effect 
Observation of the Auger resonant Raman effect, 6 :13049 
Raman Effect 
Observation of the Auger resonant Raman effect, 6 :13049 
XEROGRAPHY 
Comparative Evaluations 
Heavy-ion mammography and breast cancer, 6 :12878 (LBL— 
11220) 
X-RAY DIFFRACTION 
X-ray diffraction studies of binary plutonium. Uranium alloys: 
an interim report, 6 :12579 (UCID—18922) 
X-RAY DIFFRACTOMETERS 
Accuracy 
Residual stress of diffusion bonded aluminum-to-stainless steel 
joins. Final report, 6 :12581 (UCRL—15326) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
Pulse Techniques 
Design of a MeV, 4kA linear induction accelerator for flash 
radiography, 6 :12705 (UCID—18939) 
XYLANS 
Structural Chemical Analysis 
Structure of plant cell walls. XI. Glucuronoarabinoxylan, a 
second hemicellulose in the primary cell walls of suspension- 
cultured sycamore cells, 6 :12893 


Y 


Y-12 PLANT 
Environmental Policy 
ORO environmental management appraisals, 6 :12071 (CONF- 
8004 16—) 
Meetings 
Proceedings of the 1980 UCC-ND and GAT waste 
management seminar, 6 :12026 (CONF-800416—) 
Recommendations 
ORO environmental management appraisals, 6 :12071 (CONF- 
8004 16—) 
Waste Management 
Waste oil disposal at the Department of Energy facilities at 
Oak Ridge, Tennessee, 6 :12028 (CONF-800416—) 
Waste Oils 
Waste oil disposal at the Department of Energy facilities at 
Oak Ridge, Tennessee, 6 :12028 (CONF-800416—) 
YANG-MILLS THEORY 
SU-2 Groups 
Monte-Carlo study of hot SU(2) glue, 6 :13102 
(DOE/ER/01388—839) 
YANKEE MAINE REACTOR 
See MAINE YANKEE REACTOR 
YTTERBIUM 
Activation Analysis 
Macon 1° x 2° NTMS area, Georgia. Data report. National 
uranium resource evaluation program. Hydrogeochemical 
and stream sediment reconnaissance, 6 :11996 (GJBX— 


40(81)) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 


Z 


ZEA MAYS 
See MAIZE 
ZERO POWER REACTORS 
See also ORNL-PCA REACTOR 
Specifications 

Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 

Tables 

Nuclear reactors buiit, being built, or planned in the United 
States as of June 30, 1980, 6 :12366 (DOE/TIC— 
8200(Rev.42)) 

ZINC 
Absorption Spectroscopy 

Chemical characterization of air particulate samples using x-ray 

absorption spectroscopy, 6 :12612 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dixon Entrance NTMS and Prince 
Rupert D-6 quadrangles, Alaska, including concentrations of 
forty-two additional elements, 6 :12013 (GJBX— 
257(80)(App.A 1-A4)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6 :12011 (LA—8005-MS) 

X-Ray Spectroscopy 

Chemical characterization of air particulate samples using x-ray 

absorption spectroscopy, 6 :12612 
ZINC ARSENIDES 
Deposition 

Development of high efficiency, low cost ZnSiAs» solar cells. 
Quarterly technical progress report No. 3, October 1, 1979- 
December 31, 1979, 6 :12150 (DOE/ET/23001—3(Rev.)) 

Epitaxy 

Development of high efficiency, low cost ZnSiAs» solar cells. 
Quarterly technical progress report No. 4, January 1, 1980- 
March 31, 1980, 6 :12142 (COO—3001-4) 

ZINC IONS 
Biological Effects 

Regulation of metallothionein synthesis in HeLa cells by heavy 

metals and glucocorticoids, 6 :12835 
Electron-Ion Collisions 

Electron excitation cross sections for multiply charged ions. 

Final report, 6 :13029 (ORO—4881-31) 
ZINC SELENIDES 
Chemical Vapor Deposition 

Investigation of deep level defects in epitaxial semiconducting 
zinc sulpho-selenide. Progress report, June 15, 1980-June 14, 
1981, 6 :12603 (DOE/ER/10390—2) 

Crystai Defects 

Investigation of deep level defects in epitaxial semiconducting 
zinc sulpho-selenide. Progress report, June 15, 1980-June 14, 
1981, 6 :12603 (DOE/ER/10390—2) 

Electric Conductivity 

Investigation of deep level defects in epitaxial semiconducting 
zinc sulpho-selenide. Progress report, June 15, 1980-June 14, 
1981, 6 :12603 (DOE/ER/10390—2) 

Films 

Investigation of deep level defects in epitaxial semiconducting 
zinc sulpho-selenide. Progress report, June 15, 1980-June 14, 
1981, 6 :12603 (DOE/ER/10390—2) 


ZT-40 DEVICES 
Control Systems 


ZIRCONIUM HYDRIDES 
Crystal-Phase Transformations 
Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
:12598 
Electronic Structure 
Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 
Jahn-Teller Effect 
Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
12598 
Photoelectron Spectroscopy 
Electronic structure of metal hydrides. IV. TiH/sub x/, 
ZrH/sub x/, HfH/sub x/, and the fcc-fct lattice distortion, 6 
:12598 
ZIRCONIUM OXIDES 
Phase Studies 
Phase relations in crystalline ceramic nuclear waste forms the 
system UO/sub 2 + x/-CeO2-ZrO2-ThO: at 1200°C in air, 6 
:12593 (DOE/ET/41900—3) 
ZONES (AURORAL) 
See AURORAL ZONES 
ZOOPLANKTON 


See also COPEPODS 
CRUSTACEANS 
PROTOZOA 


Metabolism 
Aggregation of organic matter by pelagic tunicates, 6 :12809 
ZT-40 DEVICES 
Control Systems 
Use of fiber optics to eliminate ground loops and maintain 
shielding integrity on a controlled fusion experiment, 6 
:13249 
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6:12025 NTIS, PC A02/MF AOl1 
6:12900 NTIS, PC A03/MF AOI 
6:13148 NTIS, PC A02/MF AO1 
6:12730 NTIS, PC A02/MF AO1 
6:12219 NTIS, PC A02/MF AO1 
6:12812 NTIS, PC A04/MF AO1 
6:12131 NTIS, PC A03/MF AOI 
6:12685 NTIS, PC A02/MF AOl 
6:12694 NTIS, PC A02/MF AOl1 


6:12652 EM 


6:12378 NTIS, PC A0S5/MF AO1 

(Bulk solids in transit conference, London, UK, 25- 

26 Sep 1974) 

6:11939 $.00 pou 

(Automotive engineering congress and exposition, 

Detroit, MI, USA, 23-27 Feb 1976) 

6:12553 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1976). 

(6. world earthquake conference, New Delhi, India, 

10-14 Jan 1977) 

6:12395 Meerut, India; Sarita Prakashan 
(1977). 

(6. CODATA conference, Palermo, Italy, 22-25 

May 1978) 

6:13268 Elmsford, NY; Pergamon Press 
(1979). 

(Symposium on utilization of alternative fuels for 

transportation, Santa Clara, CA, USA, 19-23 Jun 

1978) 

6:12461 New York, NY; American 
Institute of Aeronautics and 
Astronautics (1979). 

(9. international symposium on high energy 

multiparticle dynamics, Tabor, Czechoslovakia, 2-7 

Jul 1978) 

6:13084 See INIS-mf-5797 

(The conference, coal dilemma II, Colorado 

Springs, CO, USA, 12 Feb 1979) 

6:11901 Washington, DC; American 
Chemical Society (1979). 

(6. national conference on energy and the 

environment, Pittsburgh, PA, USA, 21-24 May 

1979) 

6:11899 130-138(May 1979) 

6:11900 221-231(May 1979) 

6:11913 542-548(May 1979) 

6:11947 265-271(May 1979) 

6:11949 163-175(May 1979) 

(Conference on small-scale hydroelctric power in 

the southeast: new impetus for an old energy 

source, Atlanta, GA, USA, 14-15 Jun 1979) 

6:12119 See DOE/RA/23220-05 
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(Conference on small-scale hydroelectric power in CONF-800419- 
the pacific northwest: new impetus for an old 

energy source, Portland, OR, USA, 12-13 Jul 1979) (Vol.2) 
6:12118 See DOE/RA/23220-04 CONF-800427- 
(International conference on two-photon 

interactions, Lake Tahoe, CA, USA, 30 Aug-1 Sep 

1979) 21 

6:13086 See SLAC-PUB-2485 22 
(Symposium on system EMP hardening, CONF-800482- 
Washington, DC, USA, 7-9 Aug 1979) 

6:12729 See UCRL-52804(Rev.1) 
(Workshop on measurement and interpretation of 
actinide accumulation by man, Snowbird, UT, 
USA, 14-18 Oct 1979) 

6:12070 See PNL-SA-8105 

(8. symposium on engineering problems of fusion 
research, San Francisco, CA, USA, 13-16 Nov 
1979) 

6:13231 See PPPL-1730 

(American Nuclear Society meeting, San 
Francisco, CA, USA, 12-16 Nov 1979) 

6:12649 3-9(1980) 

(Municipal solid waste as a utility fuel seminar, 
Fort Lauderdale, FL, USA, 9-11 Jan 1980) 
6:12103 See EPRI-WS-79-225 

6:12104 See EPRI-WS-79-225 

6:12331 See EPRI-WS-79-225 

6:12332 See EPRI-WS-79-225 

6:12333 See EPRI-WS-79-225 

6:12334 See EPRI-WS-79-225 

6:12335 See EPRI-WS-79-225 

6:12336 See EPRI-WS-79-225 

6:12337 See EPRI-WS-79-225 

6:12338 See EPRI-WS-79-225 

6:12339 See EPRI-WS-79-225 

6:12340 See EPRI-WS-79-225 

6:12341 See EPRI-WS-79-225 

6:12342 See EPRI-WS-79-225 

6:12343 See EPRI-WS-79-225 

6:12344 See EPRI-WS-79-225 

6:12345 See EPRI-WS-79-225 

6:12346 See EPRI-WS-79-225 

6:12347 See EPRI-WS-79-225 

6:12423 See EPRI-WS-79-225 

6:12676 See EPRI-WS-79-225 

(2. thermal storage applications workshop, San 
Antonio, TX, USA, 7-8 Feb 1980) 

6:12248 See SERI/TP-333-605 

(Waste management conference, Tucson, AZ, 
USA, 10 Mar 1980) 

6:12050 See PNL-SA-8289 

(Carbon balance in northern ecosystems and the 
potential effects of carbon dioxide induced climate 
change, San Diego, CA, USA, 7-9 Mar 1980) 
6:12792 NTIS, PC A06/MF AO1 
(International symposium on the properties and 
applications of metal hydrides, Colorado Springs, 
CO, USA, 7-11 Apr 1980) 

6:12220 NTIS, PC A02/MF AO1 
(UCC-ND and GAT waste management seminar 
program, Portsmouth, OH, USA, 22-23 Apr 1980) 
6:12026 NTIS, PC A19/MF AO1 

6:12027 NTIS, PC Al9/MF AO1 

6:12028 NTIS, PC A19/MF AO1 

6:12029 NTIS, PC A19/MF AO1 

6:12030 NTIS, PC A19/MF AOl1 

6:12031 NTIS, PC A1l9/MF AOl1 

6:12032 NTIS, PC A19/MF AO1 

6:12071 NTIS, PC A1l9/MF AO! 

6:12072 NTIS, PC A19/MF AOi 

6:12464 NTIS, PC A19/MF AO1 

6:12465 NTIS, PC A19/MF AOl1 

6:12466 NTIS, PC A19/MF AO1 

6:12467 NTIS, PC A19/MF AO1 

6:12737 NTIS, PC A19/MF AO1 

6:12738 NTIS, PC A19/MF AOl1 

6:12739 NTIS, PC A19/MF AOl1 

6:12740 NTIS, PC A19/MF AO1 

6:12777 NTIS, PC Al9/MF AOl1 

6:12781 NTIS, PC A19/MF AOl1 1(Rev.2) 
6:12791 NTIS, PC A19/MF AO1 CONF-800731- 
6:12800 NTIS, PC A19/MF AO1 
6:12813 NTIS, PC A19/MF AO1 
6:12814 NTIS, PC A1l9/MF AO1 
6:12888 NTIS, PC A19/MF AO1 
6:12901 NTIS, PC A19/MF A01 1 
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(5. symposium on automotive propulsion systems, 

Dearborn, MI, USA, 14-18 Apr 1980) 

6:12529 NTIS, PC A24/MF AO! 

(Tritium technology in fission, fusion, and isotopic 

applications, Dayton, OH, USA, 29 Apr-1 May 

1980) 

6:13233 See PPPL-1749 

6:12780 See PNL-SA-8033 

(Bio-energy world congress and exposition, 

Atlanta, GA, USA, 21-24 Apr 1980) 

6:12100 NTIS, PC A25/MF AOl1 

6:12101 NTIS, PC A25/MF AO1 

6:12102 NTIS, PC A25/MF AOl1 

6:12106 NTIS, PC A25/MF AO1 

6:12107 NTIS, PC A25/MF AO1 

6:12132 NTIS, PC A25/MF AO1 

6:12133 NTIS, PC A25/MF A0O1 

6:12134 NTIS, PC A25/MF AOl1 

6:12135 NTIS, PC A25/MF A0Ol 

6:12136 NTIS, PC A25/MF AO1 

6:12137 NTIS, PC A25/MF AO1 

6:12138 NTIS, PC A25/MF AOl 

6:12139 NTIS, PC A25/MF A0O1 

6:12328 NTIS, PC A25/MF A01 

6:12420 NTIS, PC A25/MF AOl 

6:12421 NTIS, PC A25/MF A0O1 

6:12422 NTIS, PC A25/MF A0Ol1 

6:12468 NTIS, PC A25/MF A0Ol 

(6. international conference on experimental meson 

spectroscopy, Upton, NY, USA, 25-26 Apr 1980) 

6:13078 Schenectady, NY; American 
Institute of Physics (1981). 

(American Vacuum Society New Mexico Chapter 

meeting, Santa Fe, NM, USA, 6-8 May 1980) 

6:12674 See BDX-613-2453 

(International symposia alternative energy sources 

and technology, Montreal, Canada, 28-30 May 

1980) 

6:12319 See PNL-SA-8244 

(American Physical Society topical conference on 

physics in the automotive industry, Detroit, MI, 

USA, 15-16 May 1980) 

6:12528 Schenectady, New York; 
American Institute of Physics 
(1980). 

(American Nuclear Society annual meeting, Las 

Vegas, NV, USA, 8-13 Jun 1980) 

6:12049 See PNL-SA-8236 

(10. international symposium on effects of radiation 

on materials, Savannah, GA, USA, 3-5 Jun 1980) 

6:12605 See PNL-SA-8182 

(International symposium on the management of 

alpha-contaminated wastes, Vienna, Austria, 2-6 

Jun 1980) 

6:12025 See BNL-28845 

(Conference of the American Society of Heating, 

Refrigeration and Air Conditioning Engineers, 

Denver, CO, USA, 22-26 Jun 1980) 

6:12453 See PNL-SA-8130 

(International symposium on effects of air 

pollutants on mediterranean and temperate forest 

ecosystems, Riverside, CA, USA, 22-28 Jun 1980) 

6:12941 See UCRL-84068 

(Symposium on health effects investigations of oil 

shale development, Gatlinburg, TN, USA, 23-24 

Jun 1980) 

6:12936 See LBL-11245 

(11. international symposium on multiparticle 

dynamics, Bruges, Belgium, 22-27 Jun 1980) 

6:13105 See SLAC-PUB-2607 

(Conference on chemistry and physics of coal 

utilization, Morgantown, WV, USA, 4 Jun 1980) 

6:11938 See IS-M-287 

(8. international conference on plasma physics and 

controlled nuclear fusion research, Brussels, 

Belgium, 1-10 Jul 1980) 

6:13232 See PPPL-1740 

(12. international symposium on rarefied gas 

dynamics, Charlottesville, VA, USA, 7-11 Jul 1980) 

6:12667 See K/ET-5011(Rev.2) 

(Health Physics Society meeting, Seattle, WA, 

USA, 20-26 Jul 1980) 

6:12069 See PNL-SA-8320 

(Chapman conference on auroral arcs, Fairbanks, 

AK, USA, 21-25 Jul 1980) 

6:12987 See LA-UR-81-516 
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(180. American Chemical Society meeting/2. 

chemical congress of the North American 

Continent, Las Vegas, NV, USA, 24-29 Aug 1980) 

6:11910 See IS-M-298 

(5. international symposium on polarization 

phenomena in nuclear physics, Santa Fe, NM, 

USA, 11-15 Aug 1980) 

6:13067 See DOE/ER/05223-29 

(Solwest, Vancouver, British Columbia, Canada, 6- 

10 Aug 1980) 

6:12454 See PNL-SA-8696 

(International conference on the few body 

problems, Eugene, OR, USA, 17-23 Aug 1980) 

6:13067 See DOE/ER/05223-29 

(Rocky Mountain conference, Denver, CO, USA, 

11-14 Aug 1980) 

6:12767 See PNL-SA-8425 

(Electron Microscopy Society of America Pacific 

Regional conference, Las Vegas, NV, USA, 2-9 

Aug 1980) 

6:12573 See LBL-11939 

(11. symposium on fusion technology, Oxford, UK, 

15-19 Sep 1980) 

6:13169 See GA-A-16048 

(Workshop on nuclear data evaluation methods and 

procedures, Upton, NY, USA, 22-25 Sep 1980) 

6:13126 See PNL-SA-8831 

(Applied superconductivity conference, Santa Fe, 

NM, USA, 29 Sep-2 Oct 1980) 

6:12708 See FNAL-TM-997 

6:13148 See BNL-28875 

(International symposium on H.E. physics with 

polarized beams and polarized targets, Lausanne, 

Switzerland, 25 Sep-1 Oct 1980) 

6:13071 See SLAC-PUB-2649 

6:13106 See SLAC-PUB-2656 

(Alternate sources of energy conference, New 

York, NY, USA, 29 Sep 1980) 

6:12270 NTIS, PC A08/MF AOl 

(Mid-America solar update conference, Saint Paul, 

MN, USA, 9 Sep 1980) 

6:12425 Minneapolis, MN; MASEC Center 
(1980). 

(NATO International Advanced Study Institute on 

Molecular ions: geometric and electronic 

structures, Kos, Greece, 30 Sep-10 Oct 1980) 

6:13027 See LBL-12002 

(4. ANS topical meeting on the technology of 

controlled nuclear fusion, King of Prussia, PA, 

USA, 14-17 Oct 1980) 

6:13217 See GA-A-16090 

(33. ACS Pacific Coast meeting, San Francisco, 

CA, USA, 28 Oct 1980) 

6:12595 See LBL-11821 

(20. annual Hanford Life Sciences symposium, 

Richland, WA, USA, 19-23 Oct 1980) 

6:11919 See PNL-SA-8756 

(MARIA workshop on accelerator systems for 

relativistic heavy ions in medical and scientific 

research, Edmonton, Alberta, Canada, 20-24 Oct 

1980) 

6:12683 See LA-UR-80-3044 

6:12703 See LBL-12081 

(Specialists workshop on fast pyrolysis of biomass, 

Copper Mountain, CO, USA, 20-22 Oct 1980) 

6:12141 See COO-2982-63 

(Waste-Rock Interactions Technology annual 

information meeting, Seattle, WA, USA, 13-15 Oct 

1980) 

6:12060 See UCRL-85405 

(Weapon code developers conference, Monterey, 

CA, USA, 5-8 Oct 1980) 

6:13059 See SAND-80-1984C 

(Workshop on Future Relativistic Heavy Ion 

Experiments, Darmstadt, F.R. Germany, 7-10 Oct 

1980) 

6:13070 See LBL-11974 

6:13136 See LBL-12120 

(Conference on leukemia, Paris, France, Oct 1980) 

6:12900 See BNL-28871 

(Fall meeting cf the Electrochemical Society, 

Hollywood, FL, USA, 5-10 Oct 1980) 

6:12547 See UCRL-84445(Rev.1) 

(IEEE nuclear science symposium, Orlando, FL, 

USA, 5-7 Nov 1980) 

6:13267 See SLAC-PUB-2652 
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6:13266 See SLAC-PUB-2637 

6:12712 See PNL-SA-8642 

6:12713 See PNL-SA-8989 

6:12796 See RHO-SA-182 

(ANS international conference, Washington, DC, 
USA, 17-21 Nov 1980) 

6:12368 See PNL-SA-8747 

6:12388 See PNL-SA-8724 

(Symposium on plumes and visibility, Grand 
Canyon, AZ, USA, 10-14 Nov 1980) 

6:12736 See BNL-28346 

(6. international symposium on packaging and 
transporting radioactive material, Berlin, F.R. 
Germany, 10 Nov 1980) 

6:12021 See GA-A-16151 

(3. annual meeting of the Materials Research 
Society, Boston, MA, USA, 17-20 Nov 1980) 
6:12575 See PNL-SA-8939 

6:12051 See PNL-SA-8744 

6:12571 See LBL-11314 

(3. annual symposium on uranium mill tailings 
management, Ft Collins, CO, USA, 24-25 Nov 
1980) 

6:12052 See PNL-SA-8854 

(Symposium and workshop on the Mount St. 
Helens eruption, Washington, DC, USA, 18-21 
Nov 1980) 

6:12768 See PNL-SA-8901 

(IEEE ultrasonics symposium, Boston, MA, USA, 
5-7 Nov 1980) 

6:13141 See IS-M-306 

(20. American Society for Cell Biology annual 
meeting, Cincinnati, OH, USA, 15 Nov 1980) 
6:12716 See DOE/ET/03120-25 
(Conference on biological imaging: contributions 
from contemporary physics and engineering, La 
Jolla, CA, USA, 16-18 Nov 1980) 

6:12702 See LBL-12074 

(National conference on renewable energy 
technologies, Honolulu, HI, USA, 7-13 Dec 1980) 
6:12322 See PNL-SA-8875 

(ORNL conference on the leachability of 
radioactive solids, Gatinburg, TN, USA, 9-12 Dec 
1980) 

6:12041 See HEDL-SA-2242-FP 

(2. annual National Waste Terminal Storage 
(NWTS) information meeting, Columbus, OH, 
USA, 9-11 Dec 1980) 

6:12042 See HEDL-SA-2252 

(3. Miami international conference on alternative 
energy sources, Miami Beach, FL, USA, 15-17 Dec 
1980) 

6:12234 See BDX-613-2559 

6:12105 See PNL-SA-8584 

6:12226 See LA-UR-81-406 

(2. wind energy innovative systems conference, 
Colorado Springs, CO, USA, 3-5 Dec 1980) 
6:12325 See SERI/CP-635-938 

(S. international conference on pattern recognition, 
Miami, FL, USA, 1-4 Dec 1980) 

6:13134 NTIS, PC A02/MF AOl 
(International congress on applied systems research 
and cybernetics, Acapulco, Mexico, 12-16 Dec 
1980) 

6:13265 See LBL-11590 

(6. annual workshop on geothermal reservoir 
engineering, Stanford, CA, USA, 16-18 Dec 1980) 
6:12312 See LBL-12038 

6:12311 See LBL-11835 

(American geophysical union special session, San 
Francisco, CA, USA, 7-12 Dec 1980) 

6:12962 See SAND-80-1970 

(Workshop on the formation and acceleration of 
high energy neutral beams for magnetic fusion, 
Rockville, MD, USA, 11-12 Dec 1980) 

6:13216 See DOE/TIC-11371 

(Society for Optical and Quantum Electronics 
conference, McLean, VA, USA, Dec 1980) 
6:13224 See LA-UR-81-0049 

(19. Aerospace Sciences meeting, St Louis, MO, 
USA, 12-15 Jan 1981) 

6:12426 See DOE/NASA/10769-13 
(Bat-Sheva seminar on molecular ions, molecular 
structure and interaction with matter, Rehovot, 
Israel, 4-11 Jan 1981) 

6:13021 NTIS, PC A02/MF AOl 
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(Annual meeting of the Transportation Research 
Board, Washington, DC, USA, 12-16 Jan 1981) 
6:12405 NTIS, PC A03/MF AOl 
(INTOR meeting, Vienna, Austria, 19 Jan 1981) 
6:13158 NTIS, PC A02/MF AOl1 
(Nuclear and particle physics at energies up to 31 
GeV: new and future aspects conference, Los 
Alamos, NM, USA, Jan 1981) 

6:13069 See LA-UR-81-205 

6:13085 See LA-UR-81-174 

6:13130 See LA-UR-81-189 

(5. annual IGT meeting on energy from biomass 
and wastes, Lake Buena Vista, FL, USA, 26-30 Jan 
1981) 

6:12140 NTIS, PC A02/MF AO! 

(9. international workshop on gross properties of 
nuclei and nuclear excitations, Kleinwalsertal, 
Austria, Jan 1981) 

6:13131 See LA-UR-81-302 

6:13121 See LA-UR-81-444 

6:13104 See LBL-12108 

6:13133 See LBL-12072 

(Workshop on the impact of hydrogen on water 
reactor safety, Albuquerque, NM, USA, 26-28 Jan 
1981) 

6:12391 See SAND-81-0361C 

(Annual cooling tower institute technical meeting, 
Houston, TX, USA, 19-21 Jan 1981) 

6:12743 See K/ET-5020 

(Symposium on nuclear physics, Qaxtepec, Mexico, 
5-7 Jan 1981) 

6:13132 See LBL-11975 

(AIME annual meeting, Chicago, IL, USA, 22-26 
Feb 1981) 

6:12033 See CONF-810217-6 

6:12022 See UCRL-85516 

(SPIE symposium on high-power lasers and 
applications, North Hollywood, CA, USA, 11-13 
Feb 1981) 

6:13236 See UCRL-85026 

(Society of Automotive Engineers international 
engineering congress and exposition, Detroit, MI, 
USA, 23-27 Feb 1981) 

6:12546 See DOE/NASA/51044-15 
6:12545 See DOE/NASA/51044-14 
(ANS waste management conference, Tucson, AZ, 
USA, 23-26 Feb 1981) 

6:12043 See LA-UR-81-535 

6:12038 See DP-MS-80-56 

6:12039 See DP-MS-80-91 

6:12065 NTIS, PC A02/MF AOl1 

6:12056 See RHO-BWI-SA-65 

6:12033 NTIS, PC A02/MF AOl1 

(Ascot modeling meeting, Tucson, AZ, USA, 5-6 
Feb 1981) 

6:12273 See LA-UR-81-532 

6:11990 See LA-UR-81-533 

(HDR workshop on state-of-the-art in modeling, 
Santa Barbara, CA, USA, 5-6 Feb 1981) 

6:12785 NTIS, PC A02/MF AOl1 
(Western Society of Criminology, San Diego, CA, 
USA, 26-28 Feb 1981) 

6:13282 See UCRL-85466 

(ISSCO users group meeting, San Diego, CA, 
USA, 2-3 Feb 1981) 

6:13255 NTIS, PC A02/MF AO1 

(SAS users group international meeting, Lake 
Buena Vista, FL, USA, 8-11 Feb 1981) 

6:12956 NTIS, PC A02/MF AOl1 
(American Chemical Society symposium on the 
chemistry of engine combustion deposits, Atlanta, 
GA, USA, 29 Mar-3 Apr 1981) 

6:12551 See BNL-28554 

(Particle accelerator conference, Washington, DC, 
USA, 11-13 Mar 1981) 

6:12699 See LA-UR-81-636 

6:12688 See LA-UR-81-342 

6:12687 See LA-UR-81-341 

6:12700 See LA-UR-81-655 

6:12704 See SLAC-PUB-2669 

6:12690 See LA-UR-81-527 

6:12689 See LA-UR-81-526 

6:12709 See LA-UR-81-525 

6:12697 See LA-UR-81-524 

6:12696 See LA-UR-81-510 

6:12695 See LA-UR-81-449 

6:12698 See LA-UR-81-599 
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6:12698 See LA-UK-81-599 

(8. energy technology conference and exposition, 
Washington, DC, USA, 9-11 Mar 1981) 

6:12239 See LA-UR-81-485 

6:12476 See LA-UR-81-560 

6:12437 NTIS, PC A02/MF AO1 

(High temperature electronics conference, Tucson, 
AZ, USA, 25-27 Mar 1981) 

6:12261 See SAND-81-0139C 

6:12260 See SAND-80-2658C 

(4. Canadian permafrost conference, Calgary, 
Alberta, Canada, 2-6 Mar 1981) 

6:11975 See LA-UR-81-645 

(15. conference on agriculture and forest 
meteorology and 5. conference on biometeorology, 
Anaheim, CA, USA, 30 Mar-4 Apr 1981) 

6:12730 See BNL-28980 

(3. symposium on the transfer and utilization of 
particulate control technology, Orlando, FL, USA, 
9-12 Mar 1981) 

6:12351 NTIS, PC A02/MF AO1 

(SPE California regional meeting, Bakersfield, CA, 
USA, 25-27 Mar 1981) 

6:11956 See SAND-80-2216C 

(Western regional strain gage conference, Las 
Cruces, NM, USA, 3-4 Mar 1981) 

6:12718 See LA-UR-81-658 

(Structures, structural dynamics and materials 
conference, Atlanta, GA, USA, Apr 1981) 
6:12383 NTIS, PC A02/MF AOl1 
(Corrosion/81 annual meeting, Toronto, Canada, 6- 
10 Apr 1981) 

6:12017 NTIS, PC A03/MF AOl1 

6:12578 See SAND-80-1738C 

6:12562 See BNL-28680 

6:12315 See UCRL-85174 

6:12303 See BNL-28715 

6:12568 See DPSPU-80-30-12 

6:12313 See SAND-80-1726C 

(2. international conference on distributed 
computing systems, Paris, France, 8-10 Apr 1981) 
6:12110 See LBL-11426 

(American Welding Society conference, Cleveland, 
OH, USA, 6-10 Apr 1981) 

6:12643 NTIS, PC A02/MF AO! 

(3. annual systems simulation, economic analysis/ 
solar heating and cooling operational results 
conference, Reno, NV, USA, 27 Apr-1 May 1981) 
6:12225 See LA-UR-80-3695 

6:12236 See DOE/ET/20279-111 

6:12227 See LBL-11673 

6:12442 See LBL-12065 

6:12455 See SERI/TP-721-1031 

6:12349 See SAND-80-1578C 

6:12219 See BNL-29007 

(27. international instrumentation symposium, 
Indianapolis, IN, USA, 27-30 Apr 1981) 

6:12717 See LA-UR-80-3382 

6:12678 See SAND-80-2433 

6:12727 See SAND-81-0442C 

(IOOC ‘81, San Francisco, CA, USA, 27-29 Apr 
1981) 

6:13150 See LA-UR-80-3348 

(SAMPE symposium/exhibition, Los Angeles, CA, 
USA, 28-30 Apr 1981) 

6:12570 See LA-UR-80-3423 

(IAEA international symposium on methods of 
low-level counting and spectrometry, Berlin, F.R. 
Germany, 6-10 Apr 1981) 

6:12715 See BNL-28506 

6:12820 See DP-MS-80-104 

(Scanning electron microscopy conference, Dallas, 
TX, USA, 14-18 Apr 1981) 

6:12967 See LA-UR-80-3680 

(ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering, Munich, F.R. 
Germany, 27-29 Apr 1981) 

6:13223 See LA-UR-81-95 

6:13135 See LA-UR-81-136 

(Circular of New Mexico and Geological Society 
meeting, Albuquerque, NM, USA, 14 Apr 1981) 
6:12058 See SAND-81-0201C 
(Ionospheric effects symposium, Alexandria, VA, 
USA, 14-16 Apr 1981) 

6:12988 See LA-UR-81-656 





183R / ERA Vol. 6, No. 9 


Report No. 


Ccoo- 
1617-64 
1672-76 
2093-45 
2121-76 
2121-77 
2218-200 
2944-5 
2982-63 
3001-4 
3539-14 
4018-5 
4094-85 
4142-4 
4433-4 

CP- 

4-1974 

DOE/AD- 
0027/ 3 

DOE/BC/00048- 


20 
DOE/BC/00051- 
20 
DOE/BP/18979- 
Tl 
DOE/CH/03000- 
Tl 


T2 
DOE/CS- 
0195 
DOE/CS/20289- 
54 


100 
101 
102 
103 
104 


Tl 
DOE/CS/20614- 

Ti 
DOE/CS/30209- 

T2 
DOE/CS/30284- 


Abstract No. 


6:12640 
6:13128 
6:12563 
6:12865 
6:12866 
6:13159 
6:12621 
6:12141 
6:12142 
6:13022 
6:11914 
6:12195 
6:12221 
6:12329 


6:11939 
6:13253 
6:11953 
6:11953 
6:12324 


6:12707 
6:13256 


6:12438 


§:12481 
6:12482 
6:12483 
6:12484 
6:12485 
6:12486 
6:12487 
6:12488 
6:12489 
6:12490 
6:12491 
6:12492 
6:12493 
6:12494 
6:12495 
6:12496 
6:12497 
6:12498 
6:12499 
6:12500 
6:12501 
6:12502 
6:12503 
6:12504 
6:12505 
6:12506 
6:12507 
6:12508 
6:12509 
6:12510 
6:12511 
6:12512 
6:12513 
6:12514 
6:12515 
6:12516 
6:12517 
6:12518 
6:12519 
6:12520 
6:12521 
6:12522 


6:12523 
6:12222 
6:12127 
6:11970 
6:12469 
6:12470 
6:12471 


6:12472 


Availability 


NTIS, PC A04/MF AOl 
NTIS, PC A02/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS, PC A08/MF AOI 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A0S/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A10/MF AOI 
NTIS, PC A02/MF AOl1 


9.00 pou 

NTIS, PC A03/MF AO1 
NTIS, PC Al2/MF AO1 
See DOE/BC/00048-20 
NTIS, PC A06/MF AOI 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOI 


NTIS, PC A0S/MF AOl 


NTIS, PC A07/MF AO1 
NTIS, PC A0S/MF A0O1 
NTIS, PC A0S/MF AO1 
NTIS, PC A0S5/MF AOI 
NTIS, PC A06/MF AO1 
NTIS, PC A05/MF A0O1 
NTIS, PC A06/MF AOl1 
NTIS, PC A05/MF AOl 
NTIS, PC A0S/MF A0Ol1 
NTIS, PC A05/MF AO1 
NTIS, PC AOS/MF (101 
NTIS, PC A0S/MF AOl1 
NTIS, PC A05S/MF AO1 
NTIS, PC A0S/MF AOI 
NTIS, PC A06/MF AOI 
NTIS, PC A06/MF AOl1 
NTIS, PC A06/MF AOI 
NTIS, PC A0S/MF AO1 
NTIS, PC AOS/MF A0O1 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A0S5/MF AOl1 
NTIS, PC A06/MF AOI 
NTIS, PC A04/MF AOl 
NTIS, PC A05/MF AO1 
NTIS, PC A06/MF AOl1 
NTIS, PC A05/MF A0O1 
NTIS, PC A0S/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF AO1 
NTIS, PC A05/MF A0O1 
NTIS, PC A04/MF AOI 
NTIS, PC A0S/MF AO1 
NTIS, PC A05S/MF A0O1 
NTIS, PC A05/MF AOl 
NTIS, PC A05/MF AO1 
NTIS, PC A06/MF AOl1 
NTIS, PC A05/MF A0O1 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A0S/MF A0O1 


NTIS, PC Al6/MF A0Ol1 
NTIS, PC A21/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AO1 


NTIS, PC A22/MF AO1 


Report No. 


DOE/CS/40081- 
T4 


DOE/ CS/40174- 
DOE/CS/ 50019- 
DOE/CS/ 50084- 
DOE/CS/34209- 
DOE/ CS/60235- 
DOE/DP/0059- 
DOE/DP/ 40074- 


1 
1 


1 
DOE/DP/70048- 
Tl 
DOE/EIA- 
0131(79) 
0202/ 4-2 
DOE/EIS- 
0050-DS 
0069/ V1 
0069/ V2 
DOE/ER- 
0094 


0095 
DOE/ER/01316- 


204 
DOE/ER/01388- 
480 


839 
DOE/ER/01545- 

276 
DOE/ER/03077- 

169 
DOE/ER/03285- 

38 
DOE/ER/04759- 

3 
DOE/ER/05096- 

8 

8 

8 
DOE/ER/05223- 

29 


poten et 
T14 
DOE/ER/10390- 
DOE/ER/10420- 
DOE/ER/ 10425- 
DOE/ER/10461- 
DOE/ER/ 10464- 
DOE/ER/105 10- 
DOE/ER/10645- 
DOE/ER/70004- 
DOE/ET/00234- 
DOE/ET/ 01893- 
DOE/ET /03120- 


25 
DOE/ET/10023- 
1 


2 
DOE/ET/10104- 
T4(Vol.2) (Pt.3) 
T4(Vol.2) (Pt.3) 
T4(Vol.2) (Pt.3) 


Abstract No. 


6:12480 
6:12473 


6:12474 
6:11980 
6:12530 
6:12544 
6:12434 
6:12794 
6:12564 
6:12565 
6:13211 
6:13212 
6:12659 


6:11971 
6:12407 


6:12439 
6:11915 


6:11916 
6:12128 
6:12952 
6:13063 


6:13120 
6:13102 


6:13097 
6:13160 
6:13103 
6:12622 
6:13064 
6:13065 
6:13066 
6:13067 
6:12196 
6:12129 
6:12603 
6:13117 
6:13023 
6:13140 
6:13024 
6:11877 
6:12475 
6:13098 
6:11909 
6:12203 
6:12716 


6:11925 
6:11926 


6:11895 
6:11896 
6:11897 


DOE/ET/10104- 


Availability 

NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A09/MF AOl1 
NTIS, PC A0S/MF AO1 
NTIS, PC A06/MF AOl1 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF AO! 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF AOl 
See DOE/SF/90031-T1 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOl1 


NTIS, PC E05/MF E05 


SRC Project Office, Oak Ridge, 
™ 


SRC Project Office, Oak Ridge, 
TN 


NTIS, PC A04/MF AO! 
NTIS, PC A07/MF AOl 


NTIS, PC A03/MF AOl1 


NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AO! 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A08/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A04/MF A0O1 
NTIS, PC A06/MF AOI 
NTIS, PC A03/MF A0Ol 


NTIS, PC A09/MF A0Ol1 
NTIS, PC A1l7/MF AOl 


NTIS, PC A09/MF AO1 
NTIS, PC A09/MF AOl 
NTIS, PC A09/MF A0O1 





DOE/ET/10460- 


Report No. 
DOE/ET/10460- 
15 
DOE/ET/12512- 
1 
DOE/ET/12532- 
1 
DOE/ET/13511- 
T4 
DOE/ET/13513- 
T7 
DOE/ET/13650- 
9 
DOE/ET/14256- 
Ti 
DOE/ET/14694- 
T3 
DOE/ET/14940- 
4 
5 
DOE/ET/20055- 
Tl 
T2(Vol.1) 
T2(Vol.2) 
T2(Vol.3) (Bk.1) 
T2(Vol.3) (Bk.2) 


T2(Vol.4) 
T2(Vol.5) 


T4(Exec.Summ.) 


DOE/ET/20102- 
Tl 
DOE/ET/20108- 
T3 
DOE/ET/20236- 
18 
DOE/ET/20279- 
111 
114 
DOE/ET/20471- 
Ti 
T2 
DOE/ET/20606- 
T2 
DOE/ET/23001- 
Rev.) 
DOE/ET/23035- 
1 


4 
DOE/ET/23038- 
2 


3 
DOE/ET/23041- 
4 
DOE/ET/23047- 
1 


2 
DOE/ET/23059- 
1 
DOE/ET/27081- 
1(Vol.1) 
1(Vol.2) 
DOE/ET/27163- 
4 
DOE/ET/27202- 


2 
DOE/ET/27225- 
6 


7 
DOE/ET/28393- 

16 

17 

18 

19 
DOE/ET/28453- 

5 
DOE/ET/28456- 

Tl 
DOE/ET/37232- 

Tl 
DOE/ET/41900- 

3 
DOE/ET/52008- 

l 
DOE/ET/52025- 

8 

11 


15 
21 


Abstract No. 


6:12566 
6:12330 
6:11979 
6:12644 
6:12567 
6:12955 
6:11927 
6:11923 


6:11878 
6:11879 


6:12143 
6:12144 
6:12145 
6:12186 
6:12185 
6:12146 
6:12147 
6:12148 
6:12223 
6:12197 
6:12235 


6:12236 
6:12198 


6:12212 
6:12213 


6:12149 
6:12150 


6:12151 
6:12152 


6:12153 
6:12154 


6:12155 


6:12156 
6:12157 


6:12199 


6:12304 
6:12305 


6:12298 
6:12306 


6:12307 
6:12308 


6:12256 
6:12257 
6:12253 
6:12254 
6:12255 
6:12299 
6:12091 
6:12593 
6:12594 
6:13161 
6:13213 


6:13214 
6:13162 


Availability 


NTIS, PC A04/MF AO1 
NTIS, PC Al4/MF A0O1 
NTIS, PC A08/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AOl1 
NTIS, PC A02/MF AOl 


NTIS, PC A05/MF AO1 
NTIS, PC A06/MF AO1 


NTIS, PC A04/MF AOl 
NTIS, PC Al7/MF AOl 
NTIS, PC A25/MF AOl 
NTIS, PC A18/MF A0Ol 
NTIS, PC Al4/MF A0O1 
NTIS, PC A99/MF AO1 
NTIS, PC A19/MF AOl 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AOI 
NTIS, PC A05/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A06/MF A0O1 
NTIS, PC A03/MF A0O1 


NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF A01 


NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AO1 


NTIS, PC AC2/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOI 


NTIS, PC A04/MF AO1 


NTIS, PC A13/MF AOl 
NTIS, PC All/MF AOl 


NTIS, PC A13/MF AOl1 
NTIS, PC A02/MF A0O1 


NTIS, PC A03/MF AO! 
NTIS, PC A03/MF A0Ol 


NTIS, PC A05/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO! 
NTIS, PC A04/MF A0O1 
NTIS, PC A08/MF AO1 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A06/MF AO! 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 


Report No. 


21 
DOE/ET/52048- 
14 
DOE/ET/53025- 
Til 
T2 
T3 
DOE/ET/53047- 
18 
DOE/ET/53051- 
19 
DOE/ET/53088- 
4 
DOE/EV- 
0005/ 1(Suppl.) 
0005/ 21 
0057/ 2(Vol.1) 
0057/ 2(Vol.2) 
0127 
DOE/EV/00936- 
5 
DOE/EV/01621- 
Til 
DOE/EV/03201- 
T3 
DOE/EV/04960- 
6 
DOE/EV/10128- 
1 
DOE/GJ/01664- 
Til 
DOE/ID/01717- 
1 
DOE/ID/12020- 
Tl 
DOE/ID/12046- 
4 
DOE/ID/12047- 
3 
DOE/IR/02849- 
1 
DOE/JPL- 
1012-52 
E/JP 


72 
DOE/LETC/10058- 
Ti 
DOE/MC/11047- 
Tl 
DOE/MC/11577- 
T17 
DOE/MC/12095- 
7 
DOE/METC/12140- 
29 
DOE/NASA/0092- 
80/ 2 
DOE/NASA/0161- 
5 
DOE/NASA/0176- 
80/ 3 
DOE/NASA/1040- 
18 


Abstract No. 
6:13162 
6:13163 
6:13164 
6:13165 
6:13166 
6:13215 
6:13167 
6:13168 
6:12066 
6:12034 
6:12826 
6:12827 
6:12741 
6:12803 
6:12778 
6:11917 
6:11988 
6:12035 
6:12015 
6:12252 
6:12316 
6:12317 
6:12318 


6:13268 


6:12158 
6:12159 
6:12160 
6:12161 
6:12162 
6:12163 
6:12164 
6:12165 
6:12166 
6:12167 
6:12200 


6:11981 
6:11982 


6:11983 
6:11918 
6:11973 
6:11974 
6:11954 
6:11967 
6112549 
6:12430 
6:12431 


6:12543 


ERA Vol. 6, No.9 / 184R 


Availability 

NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A07/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A0S/MF AO! 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A19/MF AOl1 
NTIS, PC A03/MF A0Ol1 
NTIS, PC A13/MF AOl1 
NTIS, PC A0S/MF A0O1 
NTIS, PC A08/MF AO1 


NTIS, PC A07/MF AO1 


Elmsford, NY; Pergamon Press 


(1979). 

NTIS, PC A03/MF A0O1 
NTIS, PC A20/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO! 
NTIS, PC A04/MF AOl1 
NTIS, PC Al4/MF AOl1 
NTIS, PC A04/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A04/MF AOl1 


NTIS, PC A06/MF AO! 
NTIS, PC A19/MF AOl 


NTIS, PC A05/MF AOl1 
NTIS, PC A06/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AO1 


NTIS, PC A03/MF AOl 





185R / ERA Vol. 6, No. 9 


Report No. Abstract No. Availability Report No. Abstract No. Availability 
DOE/NASA/9698- DOE/SF/11453- 

DOE/NASA/ 10769- 
DOE/NASA/S104. 


6:12532 NTIS, PC A03/MF A01 6:12310 NTIS, PC A07/MF AOl1 


1 
DOE/SF/90031- 
Tl 
DOE/SR- 
0008 
DOE/SR/01008- 
6:12545 NTIS, PC A02/MF AOI 5 


6:12546 NTIS, PC A02/MF AO1 DOE/TIC- 
3383 6:12825 NTIS, PC A99/MF AOI 
6:12064 NTIS, PC A08/MF AO1 8200(Rev.42) 6:12366 NTIS, PC A04/MF AO1 
10191 6:12902 NTIS, PC A19/MF AOl 
6:12214 NTIS, PC Al3/MF AOl1 11371 6:13216 NTIS, PC A08/MF A0O1 
13 6:12215 NTIS, PC A04/MF AOl1 11374 6:12237 NTIS, PC Al2/MF AO1 
DOE/NV/10061- 11399 6:12628 NTIS, PC A02/MF A0O1 
5 6:12018 NTIS, PC A02/MF A011 11406 6:12441 NTIS, PC A05/MF AO1 
DOE/OR/03054- DP- 
T4 6:11880 NTIS, PC Al4/MF A0Ol 80-157-3 6:12036 NTIS, PC A06/MF AO1 
T4App.A) 6:11881 NTIS, PC A05S/MF A0Ol 1555 6:12037 NTIS, PC A08/MF AO 
T4(App.B) 6:11882 NTIS, PC A07/MF AOl DP-MS- 
T4(App.D) 6:11883 NTIS, PC A18/MF AOl1 80-56 6:12038 NTIS, PC A02/MF A0O1 
T4Suppl.) 6:11884 NTIS, PC A18/MF AO1 80-91 6:12039 NTIS, PC A02/MF AO1 
DOE/OR/20769- 6:12820 NTIS, PC A02/MF A0O1 
T12 6:12073 NTIS, PC A07/MF AOl1 DPSPU- 
T13 6:12074 NTIS, PC A09/MF AOi 80-30-12 6:12568 NTIS, PC A02/MF AO1 
T14 6:12075 NTIS, PC A05/MF AOl DPST- 
T15 6:12076 NTIS, PC Al3/MF AOl1 80-146-23 6:11996 See GIBX-40(81) 
T16 6:12077 NTIS, PC All/MF AOl1 EEB-Vent- 
T17 6:12078 NTIS, PC A10/MF AO1 81-5 6:12779 See LBL-12200 
T18 6:12079 NTIS, PC A07/MF AOl1 EGG- 
T19 6:12080 NTIS, PC All/MF A0Ol 2064 6:13257 NTIS, PC A0S/MF A0O1 
T20 6:12081 NTIS, PC A10/MF AO1 2078 6:12300 NTIS, PC A03/MF AOI 
T21 6:12082 NTIS, PC A10/MF AOI EI- 
T22 6:12083 NTIS, PC All/MF A011 80-17 6:12390 See ALO-133 
T23 6:12084 NTIS, PC A09/MF AO1 EMD- 
DOE/OSE- 77-2216 6:12232 New Mexico Energy and Minerals 
0005(Vol.1) (No.3) 6:12409 NTIS, PC A03/MF AOl1 Dept., Santa Fe 
DOE/PC/20083- 78-2234 6:12320 New Mexico Energy and Minerals 
Tl 6:11937 NTIS, PC A03/MF AOl1 Dept., Santa Fe 
DOE/PC/30027- 78-2333(Pt.2) 6:12297 New Mexico Energy and Minerals 
a 6:11885 NTIS, PC A03/MF AO1 Dept., Santa Fe 
DOE/PC/30117- ENICO- 
yi | 6:11928 NTIS, PC A02/MF AOl 1045 6:12040 NTIS, PC A03/MF AOl1 
DOE/PC/30239- 1070 6:12645 NTIS, PC A03/MF AO1 
Til 6:12108 NTIS, PC A02/MF A011 1071 6:12085 NTIS, PC A02/MF AOl1 
DOE/PC/30294- EPA- 
1 6:11942 NTIS, PC A02/MF AOl1 600/ 3-80-096 6:12794 See DOE/DP/0059-038 
DOE/PC/30300- EPRI-AP- 
T2 6:11943 NTIS, PC A03/MF AO1 1645 6:12301 NTIS, PC A09/MF AO1 
DOE/PC/30307- 1674 6:11886 NTIS, PC A0S/MF A0Ol1 
Tl 6:11944 NTIS, PC A02/MF A011 EPRI-CS- 
DOE/PE- 1683(Vol.5) 6:12742 NTIS, PC A04/MF AOl1 
0026 6:11958 NTIS, PC A20/MF A0Ol EPRI-EA- 
0027 6:11948 NTIS, PC A21/MF AOl1 1273(Vol.2) 6:11929 NTIS, PC A06/MF AO1 
DOE/PE/70044- 1273(Vol.3) 6:11930 NTIS, PC All/MF A0Ol 
T3 6:12440 NTIS, PC A09/MF AO1 1273(Vol.4) 6:11931 NTIS, PC A06/MF AO1 
DOE/PO/10114- 1667 6:12379 NTIS, PC A03/MF A0O1 
1(Vol.1) 6:11959 NTIS, PC A21/MF AOI EPRI-EM- 
1(Vol.2) 6:11960 NTIS, PC Al4/MF AOl1 1481 6:12432 NTIS, PC A04/MF A0Ol 
DOE/R5/10240- 1606 6:12418 NTIS, PC A22/MF AOl 
6.12109 NTIS, PC A02/MF AOl1 EPRI-WS- 


01 
DOE/R7/01055- 79-225 6:12103 NTIS, PC Al6/MF AO1 
Tl 6:12115 NTIS, PC A03/MF AOl1 79-225 6:12104 NTIS, PC Al6/MF AO1 
DOE/RA/00001- 79-225 6:12331 NTIS, PC Al6/MF AOl 
TS(Vol.2) 6:12417 NTIS, PC A07/MF AOl1 79-225 6:12332 NTIS, PC Al6/MF A01 
DOE/RA/04895- 79-225 6:12333 NTIS, PC Al6/MF A0O1 
1 6:12117 NTIS, PC A05/MF AO1 79-225 6:12334 NTIS, PC A16/MF A0Ol 
DOE/RA/23220- 79-225 6:12335 NTIS, PC A16/MF AOl 
04 6:12118 NTIS, PC A07/MF AOl1 79-225 6:12336 NTIS, PC Al6/MF A0Ol 


6:12426 NTIS, PC A02/MF A01 6:12659 NTIS, PC A03/MF AO1 


6:12558 NTIS, PC A02/MF A0Ol 6:12019 NTIS, PC A04/MF A01 


6:12020 NTIS, PC A09/MF AO1 


05 6:12119 NTIS, PC A08/MF AOI 79-225 6:12337 NTIS, PC A1l6/MF AO! 
DOE/RA/27026- 79-225 6:12338 NTIS, PC A1l6/MF AOI 

1 6:12309 NTIS, PC A21/MF AOI 79-225 6:12339 NTIS, PC A1l6/MF AO! 
DOE/RA/29193- 79-225 6:12340 NTIS, PC A16/MF AO! 

1 6:12363 NTIS, PC A08/MF AOI 79-225 6:12341 NTIS, PC A16/MF A0O1 
DOE/RA/29349- 79-225 6:12342 NTIS, PC A16/MF AO1 

01 6:12201 NTIS, PC A0S5/MF AO1 79-225 6:12343 NTIS, PC A16/MF A01 
DOE/RG/00335- 79-225 6:12344 NTIS, PC A1l6/MF A0O1 

03 6:12419 NTIS, PC A09/MF AOI 79-225 6:12345 NTIS, PC Al6/MF A01 
DOE/RG/06667- 79-225 6:12346 NTIS, PC A16/MF A0O1 

T1(Vol.1) 6:12410 NTIS, PC A09/MF AOI 79-225 6:12347 NTIS, PC A16/MF A0O1 

T1(Vol.2) 6.12411 NTIS, PC A03/MF AOl1 79-225 6:12423 NTIS, PC A16/MF A0O1 
DOE/S- 79-225 6:12676 NTIS, PC Al6/MF A01 

0010(81) (Vol.2) 6:12402 NTIS, PC AOS/MF AO1 ESD- 
DOE/SF/10494- 1560 6:12046 See ORNL/TM-7416 

1 6:12271 NTIS, PC A10/MF AO1 EUR- 
DOE/SF/10802- 6755-FR 6:12615 NTIS (US Sales Only), PC A03/ 

1 6:12204 NTIS, PC A19/MF AO1 MF AOl 
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FF- K/UR- 
1747-12 6:11984 NTIS, PC Al0/MF AOl 29(Pt.5) 6:12010 NTIS, PC E10/, $3.50 
2034-21 6:11887 NTIS, PC A04/MF AOI 144 6:11995 See GJBX-39(81) 
2346-60 6:11955 NTIS, PC A10/MF AOl1 LA- 
2893-59 6:11888 NTIS, PC A03/MF AOl 8005-MS 6:12011 NTIS, PC Al3/MF AOl 
2895-10 6:12427 NTIS, PC A08/MF AOl 8006-MS(App.A 1- 
8914-7(App.) 6:11932 NTIS, PC Al2/MF AO! A4) 6:12013 See GJBX-257(80)(App.A1-A4) 
8914-7(Vol.1) 6:11933 NTIS, PC A0S5S/MF AOl 8336-MS 6:12067 NTIS, PC A03/MF AOl 
9011/ 1 6:11934 NTIS, PC A08/MF AO1 8514-PR 6:12086 NTIS, PC A04/MF AOl1 
9092-1 6:11935 NTIS, PC A03/MF AOl 8570 6:12569 NTIS, PC A02/MF AOl 
10254-86 6:11889 NTIS, PC A03/MF AO! 8645-MS 6:12686 NTIS, PC A03/MF AOl1 
FNAL-TM- 8648-T 6:13068 NTIS, PC A08/MF AOl 
997 6:12708 NTIS, PC A02/MF AOI 8665-SR 6:12934 NTIS, PC A06/MF AO1 
GA-A- 8680-MS 6:13222 NTIS, PC A02/MF AO1 
16048 6:13169 NTIS, PC A02/MF AOl 8681-MS 6:12012 NTIS, PC A03/MF AOl 
16077 6:12372 NTIS, PC A03/MF AOl 8682-MS 6:13025 NTIS, PC A02/MF AO1 
16090 6:13217 NTIS, PC A02/MF AOl 8684-MS 6:12087 NTIS, PC A02/MF AOl1 
16130 6:13218 NTIS, PC A03/MF AO! 8685-MS 6:12389 NTIS, PC A02/MF AO1 
16151 6:12021 NTIS, PC A02/MF AOl 8690-MS 6:13157 NTIS, PC A02/MF AOl 
16181 6:13219 NTIS, PC A06/MF AO! 8694-MS 6:12960 NTIS, PC A02/MF AOl 
16185 6:13220 NTIS, PC A04/MF AOI 8695-MS 6:12935 NTIS, PC A02/MF AO1 
GFETC/IC- 8713-PR 6:12092 NTIS, PC A03/MF AOl 
80/ 1 6:11872 NTIS, PC A03/MF AOl 8714-PR 6:12093 NTIS, PC A02/MF AOl 
GJBX- 8715-PR 6:12094 NTIS, PC A02/MF AOI 
19(81) 6:11994 NTIS, PC E03/MF, $3.50 8735-PR 6:12095 NTIS, PC A02/MF AOl 
34(81) 6:11992 NTIS, PC A0S/MF AO! LA-tr- 
36(81) 6:12023 NTIS, PC A10/MF AOl 80-38 6:12611 NTIS, PC A02/MF AOl 
3981) 6:11995 NTIS, PC E10/MF, $3.50 LA-UR- 
40(81) 6:11996 NTIS, PC A02/MF AO! 80-3044 6:12683 NTIS, PC A03/MF AOl 
41(81) 6:11997 NTIS, PC E11/MF, $7.85 80-3348 6:13150 NTIS, PC A02/MF AOl1 
42(81) 6:11998 NTIS, PC E09/MF, $7.10 80-3382 6:12717 NTIS, PC A02/MF AOl 
43(81) 6:11999 NTIS, PC E10/MF, $7.55 80-3423 6:12570 NTIS, PC A02/MF AOl 
44(81) 6:12000 NTIS, PC E10/MF, $7.70 80-3680 6:12967 NTIS, PC A02/MF AOl1 
46(81) 6:12001 NTIS, PC E08/MF, $3.65 80-3695 6:12225 NTIS, PC A02/MF AO! 
47(81) 6:12002 NTIS, PC E09/MF, $3.65 81-95 6:13223 NTIS, PC A02/MF AOl1 
48(81) 6:12003 NTIS, PC E09/MF, $3.65 81-136 6:13135 NTIS, PC A02/MF AOl 
4%(81) 6:12004 NTIS, PC E09/MG, $3.65 81-174 6:13085 NTIS, PC A02/MF AOl1 
$0(81) (Vol.1) 81-189 6:13130 NTIS, PC A02/MF AOl1 
(SanFran.) 6:12014 NTIS, PC E15/MF, $29.90 81-205 6:13069 NTIS, PC A02/MF AOl1 
50(81) (Vol.2) 81-302 6:13131 NTIS, PC A02/MF A0Ol 
(SanFrancisco) 6:12005 NTIS, PC A08/MF AOl1 81-341 6:12687 NTIS, PC A02/MF AOl 
$0(81) (Vol.2) 81-342 6:12688 NTIS, PC A02/MF A0Ol 
(SanJose) 6:12006 NTIS, PC Al2/MF AOl 81-406 6:12226 NTIS, PC A03/MF AOl1 
50(81) (Vol.2) 81-444 6:13121 NTIS, PC A02/MF AOl1 
(SantaCruz) 6:12007 NTIS, PC Al2/MF AOl 81-449 6:12695 NTIS, PC A02/MF AOl1 
$1(81) (Vol.2) 81-485 6:12239 NTIS, PC A02/MF AO! 
(Sacramento) 6:12008 NTIS, PC Al2/MF AOl 81-510 6:12696 NTIS, PC A02/MF AOl1 
51(81) (Vol.2) 81-516 6:12987 NTIS, PC A03/MF AOl1 
(SantaRosa) 6:12009 NTIS, PC A09/MF AOl 81-524 6:12697 NTIS, PC A02/MF AOl 
257(80) (App.A1-A4)6:12013 NTIS, PC A09/MF AOl1 81-525 6:12709 NTIS, PC A02/MF AOl1 
GKSS- 81-526 6:12689 NTIS, PC A02/MF AO1 
79/ E/ 19 6:12224 NTIS (US Sales Only), PC A03/ 81-527 6:12690 NTIS, PC A02/MF AOl 
MF AO! 81-532 6:12273 NTIS, PC A02/MF AOl1 
GTR-NC- 81-533 6:11990 NTIS, PC A02/MF AOl1 
58 6:12168 GPO 81-535 6:12043 NTIS, PC A02/MF AO1 
HEDL- 81-560 6:12476 NTIS, PC A02/MF AO1 
6864 6:13252 NTIS, PC AOS/MF AOl 81-599 6:12698 NTIS, PC A02/MF AOl1 
HEDL-SA- 81-636 6:12699 NTIS, PC A02/MF AOl 
2242-FP 6:12041 NTIS, PC A02/MF AOl1 81-645 6:1197_ NTIS, PC A03/MF AO1 
2252 6:12042 NTIS, PC A02/MF AOl1 81-655 6:12700 NTIS, PC A02/MF AOl 
HEDL-TC- 81-656 6:12988 NTIS, PC A02/MF AOl1 
1835 6:12169 NTIS, PC A04/MF AO1 81-658 6:12718 NTIS, PC A02/MF AOl1 
HRP- 81-0049 6:13224 NTIS, PC A02/MF AOl 
0902212/ 0 6:12872 NTIS, PC A07/MF AO1 LBL- 
IAEA-SM- 10210 6:12398 NTIS, PC A03/MF AOl1 
246/ 45 6:12025 See BNL-28845 11220 6:12634 NTIS, PC A18/MF AOl 
ICTIS/TR- 11220 6:12635 NTIS, PC A18/MF AOl 
10 6:11945 NTIS (US Sales Only), PC A0S/ 11220 6:12691 NTIS, PC A18/MF AOl1 
MF AOl 11220 6:12692 NTIS, PC A1l8/MF AOl1 
1] 6:11946 NTIS (US Sales Only), PC A05S/ 11220 6:12693 NTIS, PC A18/MF AOl 
MF AOl 11220 6:12701 NTIS, PC A18/MF AOl 
IDO- 11220 6:12711 NTIS, PC A18/MF AOl 
78-1701.a.2.3 6:12259 NTIS, PC A03/MF AOI! 11220 6:12719 NTIS, PC A18/MF AOl1 
IMMR- 11220 6:12873 NTIS, PC Al8/MF AOl1 
47-RRR8-80 6:11924 IMMR, Lexington, KY, $25.00 11220 6:12874 NTIS, PC A18/MF AOl 
INIS-mf- 11220 6:12875 NTIS, PC Al8/MF AOl 
$797 6:13084 NTIS (US Sales Only) 11220 6:12876 NTIS, PC A1l8/MF AOl1 
5936 6:12959 NTIS (US Sales Only), PC A06/ 11220 6:12877 NTIS, PC A18/MF AOl 
MF AOl 11220 6:12878 NTIS, PC Al8/MF A0O1 
IS-M- 11220 6:12879 NTIS, PC Al8/MF AOl 
287 6:11938 NTIS, PC A04/MF AOl1 11220 6:12880 NTIS, PC A1l8/MF AOl 
298 6:11910 NTIS, PC A02/MF AOl 11220 6:17881 NTIS, PC Al8/MF AOl 
306 6:13141 NTIS, PC A02/MF AO1 11220 6:12882 NTIS, PC Al8/MF AOl 
K/ET- 11220 6:12883 NTIS, PC A18/MF AOl 
5011(Rev.2) 6:12667 NTIS, PC A02/MF AO1 11220 6:12884 NTIS, PC Al8/MF AO1 
$020 6:12743 NTIS, PC A02/MF AO1 11220 6:12903 NTIS, PC Al8/MF AOl 
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11220 6:12904 
11220 6:12905 
11220 6:12906 
11220 6:12907 
11220 6:12908 
11220 6:12909 
11220 6:12910 
11220 6:12911 
11220 6:12912 
11220 6:12913 
11220 6:12914 
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12002 6:13027 
12038 6:12312 
12065 6:12442 
12072 6:13133 
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12084 6:13142 
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12108 6:13104 
12120 6:13136 
12125 6:13225 
12200 6:12779 
MHSMP- 
81-06 6:12725 
81-15 6:12602 
MIT- 
80TR25 6:12549 
6:12646 
6:11936 
6:12443 


79-31777/ 2 6:12171 
NASA-CR- 
159678 6:12532 
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162172 6:12171 
165189 6:12430 
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81578 6:12543 
81645 6:12558 
81654 6:12545 
81664 6:12546 
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92(Suppl.2) 
P. 
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6:12759 
6:12816 
6:11991 
6:12682 
6:12760 
6:12761 
6:12415 
6:12762 
6:12938 
6:12823 
6:12668 
6:11961 
6:12412 
6:12202 
6:12458 
6:12533 
6:12534 
6:12535 
6:12804 
6:12669 
6:12763 
6:11911 
6:11972 
6:12477 
6:12416 
6:12764 
6:12824 
6:12801 
6:12451 
6:12452 
6:11978 
6:12354 
6:12784 
6:12765 
6:12459 
6:12355 
6:12356 
6:12357 
6:12358 
6:12359 
6:12766 
6:12805 
6:12552 
6:12670 


6:12126 
6:12321 


Availability 


NTIS, PC A0S5/MF AOl1 
NTIS, PC A15/MF A0Ol 
NTIS, PC A04/MF AOl1 
NTIS, PC A08/MF AOl1 
NTIS, PC Al8/MF AOl 
NTIS, PC A06/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A06/MF AO! 
NTIS, PC A03/MF AO1 
NTIS, PC Al3/MF A0O1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO! 
NTIS, PC A03/MF AOl 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A0S/MF AO! 
NTIS, PC A08/MF AO! 
NTIS, PC A99/MF AOl 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC Al6/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl1 
NTIS, PC A1l0/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A04/MF AO! 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A03/MF AO] 
NTIS, PC Al0/MF A0Ol 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC Al4/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A13/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS, PC A09/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AOI 
NTIS, PC A06/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC Al10/MF AO 
NTIS, PC A04/MF AOI 
NTIS, PC A05/MF AOi 
NTIS, PC Al6/MF AOl 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A08/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A22/MF AOl 
NTIS, PC A10/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A15/MF AOl 
NTIS, PC A0S/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A09/MF AOl1 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF AOi 
NTIS, PC Al4/MF AOl 
NTIS, PC A07/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC Al6/MF AOl 
NTIS, PC A07/MF AOl1 
NTIS, PC A1l6/MF AOl1 
NTIS, PC Al2/MF AOl 
NTIS, PC A06/MF AOl1 
NTIS, PC A0S/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOI 
NTIS, PC A04/MF AOl1 
NTIS, PC Al4/MF AOl 
NTIS, PC A1l6/MF AOl 
NTIS, PC Al2/MF AOl 
NTIS PCNO1/MF NO! 


NTIS, PC A03/MF AO1 
NTIS, PC A07/MF AOl 
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3422(Exec.Summ.) 
3554 
3588 
3627 
3683 
3684 
3695(App.A) 
PNL-SA- 
7592 
8033 
8105 
8130 
£182 
8236 
8237 
8244 
8289 
8320 
8425 
8584 
8642 
8696 
8703 
8724 
8744 
8747 
8756 
8789 
8831 
8854 
8875 
8901 
8939 
8989 
9051 
9056 
9116 
PPPL- 
1730 
1740 
1744 
1749 
1751 
PSI-TR- 
253 
RAND/N- 
1332-DOE 
RFP- 
3023 
3156 
3178-80/ 21 
RHO-BWI-C- 
21 


77 
RHO-BWI-LD- 


36 
RHO-BWI-SA- 
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79-7055/ 1 
80-0102 
80-0457 
80-1348 
80-1578C 
80-1695 
80-1726C 
80-1738C 
80-1755 
80-1970 
80-1984C 
80-2007 
80-2151 
80-2179 
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6:12795 
6:12408 
6:12047 
6:12048 
6:12428 
6:12068 
6:12374 
6:12174 


6:11989 
6:12780 
6:12070 
6:12453 
6:12605 
6:12049 
6:12939 
6:12319 
6:12050 
6:12069 
6:12767 
6:12105 
6:12712 
6:12454 
6:11969 
6:12388 
6:12051 
6:12368 
6:11919 
6:12732 
6:13126 
6:12052 
6:12322 
6:12768 
6:12575 
6:12713 
6:12828 
6:12769 
6:12360 


6:13231 
6:13232 
6:13173 
6:13233 
6:13174 


6:11942 
6:11874 


6:12576 
6:12932 
6:12323 


6:12053 
6:12054 


6:12055 
6:12056 
6:12957 


6:12063 
6:12057 


6:12796 
6:12035 
6:12205 


6:12228 
6:12175 
6:12116 
6:12797 
6:12720 
6:12349 
6:12726 
6:12313 
6:12578 
6:12121 
6:12962 
6:13059 
6:12660 
6:11892 
6:12314 
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Availability 


NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A05/MF A0l 
NTIS, PC A06/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AOl 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC AG2/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 


See DOE/PC/30294-1 
NTIS, PC A0S/MF AOl1 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A08/MF AOl1 


NTIS, PC A08/MF AOl1 
NTIS, PC A08/MF AO1 


NTIS, PC A05/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A0S/MF AO1 


NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 


NTIS, PC A03/MF AOl1 
See DOE/EV/10128-1 
NTIS, PC A02/MF AOl1 


NTIS, PC A04/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A05/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC E05/MF, $3.50 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS. PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A22/MF AOl 
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Report No. 


80-2216C 
80-2413 
80-2424 
80-2433 
80-2508 
80-2619 
80-2658C 
80-2695C 
80-2696 
80-2793 
80-2819 
80-8242 
80-8856 
81-0077 
81-0139C 
81-0201C 
81-0361C 
81-0442C 
81-6000 
81-8201 
81-8204 
SERI/CP- 
635-938 
SERI/PR- 
8032-1-T1 
8104-3-T1 
9002-3-T1 
9053-1-T2 
9056-1-T1 
9279-1-T1 
SERI/SP- 
763-719 
763-1002 
SERI/TP- 
333-605 
721-1031 
SERI/TR- 
614-921 
642-1013 
721-898 
733-790(Vol.3) 
751-748 
751-750 
SLAC-PUB- 
2485 
2607 
2637 
2649 
2652 
2656 
2669 
SOLAR/0907- 
80/ 70 
SOLAR/1040- 
80/ 14 
SOLAR/2003- 
80/ 14 
SP- 
403 


TVA/OCD/COM- 


81/1 
UCID- 
17736-80-1-2-3 
18711 
18796-80-3 
18809 
18866 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 
18884 


Abstract No. 


6:11956 
6:11985 
6:11952 
6:12678 
6:13260 
6:12647 
6:12260 
6:12963 
6:13030 
6:11893 
6:11986 
6:12206 
6:12207 
6:11966 
6:12261 
6:12058 
6:12391 
6:12727 
6:12241 
6:12240 
6:12671 


6:12325 


6:12176 
6:12177 
6:12178 
6:12179 
6:12180 
6:12181 


6:12120 
6:12120 


6:12248 
6:12455 


6:12182 
6:12122 
6:12229 
6:12478 
6:12183 
6:12208 


6:13086 
6:13105 
6:13266 
6:13071 
6:13267 
6:13106 
6:12704 


6:12218 
6:12230 
6:12231 


6:12553 


6:11894 


6:12090 
6:13144 
6:12059 
6:13175 
6:13176 
6:12274 
6:12275 
6:12276 
6:12277 
6:12278 
6:12279 
6:12280 
6:12281 
6:12282 
6:12283 
6:12284 
6:12285 
6:12286 
6:12287 
6:12288 
6:12289 
6:12290 


Availability 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0l 
NTIS, PC Al2/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF A0Ol1 
NTIS, PC A04/MF A01 


NTIS, PC A1l0/MF AO! 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A03/MF AOl 
See SERI/SP-763-719 


NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A99/MF AO1 
NTIS, PC Al3/MF AOl 
NTIS, PC A09/MF A0Ol 


NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 


See ANL/SDP-9 
NTIS, PC A03/MF AO1 


NTIS, PC A05/MF AOl 


Warrendale, PA; Society of 
Automotive Engineers, Inc. 


(1976). 
NTIS, PC A04/MF AOl 


NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AO! 
NTIS, PC A03/MF AO! 
NTIS, PC A19/MF AOi 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOI 
NTIS, PC A1l9/MF AOl 
NTIS, PC A19/MF A0Ol1 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF AOl 
NTIS, PC A19/MF AOl 


Report No. 


18884 

18884 

18884 

18884 

18884 

18884 

18909(Vol.1) 

18913 

18922 

18930 

18934 

18935 

18939 

18942 

18954 

18956 

18957 

18959 

18978 
UCLA- 

12-1288 

12-1289 

34P 177-26 
UCLA-ENG- 

7927 
UCR- 

34-P 107-237 

34-P 107-247 

34-P 107-253 
UCRL- 

15307 

15311 

15319 

15321(Vol.1) 

15321(Vol.2) 

15326 

52804(Rev.1) 

53088 

53090 

53101 

53102 

84068 

84445(Rev.1) 

85026 

85174 

85405 

85466 

85516 
UMTA-TX- 

801059-2F 
USGS- 

474-311 
USGS-OFR- 

80-963 

81-36 
UWFDM- 

398 
WAPD-TM- 

1292 

1443 


2237 
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6:12291 
6:12292 
6:12293 
6:12294 
6:12295 
6:12296 
6:12089 
6:13177 
6:12579 
6:12721 
6:12728 
6:12798 
6:12705 
6:12596 
6:12392 
6:12369 
6:12370 
6:12371 
6:12648 


6:12940 
6:12870 
6:12375 


6:12375 


6:13072 
6:13073 
6:12706 


6:12397 
6:11957 
6:12580 
6:13234 
6:13235 
6:12581 
6:12729 
6:12964 
6:13178 
6:13179 
6:12386 
6:12941 
6:12547 
6:13236 
6:12315 
6:12060 
6:13282 
6:12022 


6:12460 
6:12965 


6:12061 
6:12062 


6:13163 


6:12367 
6:12376 


6:12610 


Availability 


NTIS, PC A19/MF A0Ol 
NTIS, PC A19/MF AOI 
NTIS, PC A19/MF A01 
NTIS, PC Ai9/MF A0Ol 
NTIS, PC A19/MF A01 
NTIS, PC A19/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 


NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A0O1 


See UCLA-34P 177-26 


NTIS, PC Al0/MF AO1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A08/MF AO! 


NTIS, PC A02/MF AOl 
NTIS, PC All/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS, PC A06/MF A0O1 
NTIS, PC A04/MF AOl1 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl 


NTIS 
NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl1 


See DOE/ET/52048-14 


NTIS, PC Al2/MF AO1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AO! 


U.S. GOVERNMENT PRINTING OFFICE 1981—740-143/41 





Abbreviations Used in Availability Column 


DOE reports so designated are maintained in the 
organizations listed on the inside back cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which were 
formerly available for sale by NTIS should be 
addressed to Technical Information Center, 
P. O. Box 62, Oak Ridge, Tennessee 37830. 


Available only to requesters within the United 
States from the Energy Technology Engineer- 
ing Center, P.O. Box 1449, Canoga Park, 
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For sale by the Superintendent of Documents, 
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Ridge National Laboratory, P.O. Box X, Oak 
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For sale by the National Technical Information 
Service (NTIS), U.S. Department of Com- 
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the domestic price. 


Available from the Technical Information Cen- 
ter. P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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